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POINT OF VIEW FOR MATHEMATICS EDUCATION, IN MONTGOMERY “coi‘)ﬁjgr :

. . s X . ,
» . -
N

R ‘ - ; . = ) P

- °
. ' A provocative activity which teachers often use with pupils at Various “evels is
. that of trying to imagine what a world without numbers would be like. Such a .
, world is difficult to~ gine. The idea of number continues to.play an important
role-in virtually all agpects of our world; and mathematics, therefore, - )]
‘e constitutes a _progra f conside;able importance in the’ schools. ‘

- . "As a discipline ‘mathematics is t:uly the‘art d.ECience Bf abstraction.
. Gnharacteristics of.the physical world are conv d into abstract idéas and
symbols; theseiaiﬁ then manipulated thyough math tical operations to produce
information and theorems about less easily observed aspects of thte world. .Recent )
evidence supports  the contention that shildren's experiences with conc;ete
materials are vital to ater conceptusAl development. The school program thus . |
proceeds from the concrete to the abstract . . T v

2 *, R . -
. - ‘ - . v
‘Q - . - - N F]

., The éoncepts of mathematics acquire greater meaning when they can’ be applied ta * ¢
~the world in which we live. ~Because the variety and extent of mathematical ..
applications hade grqwr so rapidly in recent, years, it is impossible for any one
pergson to be cdsiversant with the entire field. The 'school program must there

be ®eveloped so that mathematical applications are selected and presented as _
efficiently as possible and with the intent of ¢hallenging pupils at all levels to
see mathematics as an independent discipline as well as a tool for the advancement W
of other disciplines. =~ .. o . .

T .

The Montgomery County mathematics program is designed and implemented to taRe into
account the logical and relatively sequential nature of mathematics. Equally
important, too, is the realization that the rate at which individual students -
learn mathempatics varies significantly.” The mathematics program is structured to
encourage various approaches which allow students to progress at their individual
rates.

.The pre-algebra objectives range over six areas of mathematics and are arranged
according to 14 different levels oﬁfachievement. Assessment measures have been
» constructed for egch objective so that individual progress can be measured in a

‘wariety of categories. Enrichment actiyities are available for both the able
- student and the student who needs reinfo cement. ) _ ‘
Several options are availJble to the student who has completed the pre- algebra
robjectives. Differentiatdd paths through a variety of courses are availahle to -
the stmlent, as can be seen in the Mathematics Program Pattetns Chart, on.page xv
Each ‘student has available a.sequence of courses which can be suited to his/her
1nterests and abilities. ‘
_pomputer literacy is addressed at several levels of the mathematics program;
career information is incorporated as appropriate throughout. Consumexr applica-
tions are taught aaxpathematlcal skills are developed; the mathematics of
consumerism is further emphasézed in an elective senipr high course.
In general terms, the\instructional program in mathematics should help each
student to: .

~ .
Develop basic skills in using the vocabulary and symbols of mathematics
Develop skills in recognizing common zeometric shapes

. ) * ' . Xiii . [ ] ‘ ¥~/
Q ) ,' ‘ ’
“ 1 P




.
Bevelop basic skills.in computing= S ' I T - @?_
?/f ) Develop basic skills in working with geometric shapes
N, : : .
- Develop basic skills in measuring, graphing, and using tables and charts N
. : T~ K o
Develop understandigg of the vocabulary and symbols of methemstics ,4\'
I r
Develop ng@grstandings necessary for translating among mathematical .wmbols,
 words, and the physical world , |
Develop coneepts related to common geométric shapes . ‘ ‘. .
SRS 4 . ‘ .
Develop understanding of computation
Develop understanding. of measurement A o | é;
‘¢ . . L .
Develop an understanding of ‘basic principles related to the strﬁcéﬁze of -
nathematics T : o e .
* * e ' ' R «
Develop gnderstanding and basic skills in problem solving
Apply the principles-of mathematical‘reasoning to the solution of problems
Appreciate‘the significanos of mathematics in daily living and its cont;ibution_"
to our cultural heritage | : . o W
| Use mathematics as needed in da ly living . g
' \
¥ >
) S | «
kY R - ' .
. ‘ » ¢
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. ?EILOSOPHY

'-

‘The begimigg algebra student is seen on the initiéisrung of‘the ladder.
‘leading to an understanding of the developmental gtructure of a mathe-

matical system.

“Throughout the course, the development of an ability to

think mathematically is emiphasized as the student is guided toward an

appreciation of the orderliness of ma

facilitates the eequisition of skill;

solve both.simple and oomplex prob

tics.

"This appreciation grestly
and techniques ysed to enelyze end /7

The study of Algebra 1 affords the. student the opportunity to e:geaize
his/her own knowledge of mathematics and to expand skills previously - :
learned. Maskery of algebra is seen as the passport for a etudent' C e
journey through thé'complexities of. higher methema:ies. N ' :

INTENT

- This goideihes‘
first year co

Ce

'egrprepered as an inetruotional eid for teachers of a }"
se gin algebra. It has been designed to be applicable to
ge ofrAlgebra 1 programs being offered in the junior and =
schools, - In this guide, the content of the Algebra 1 program

has been ivided into eleven major units, each,unit organized around stu-

dent performance objectives.
serve -

It is intended that the performance objectives
guidelines for teachers to design'the specific instructional pro-

gram to meet the' ynique developmental needs of their students. .

‘f'om;émze:rmn AND FEATURES

aeh of the eleven major units and four enrichment units deals ‘with the
/development of the skills and concepts of a topic of first year algebra.

,:/ With each unit, the following featureés are included:

. A 1list of performance objectives for the unit, each objective cate-

gorized by level of Bloom's taxonomy (See page “xXix. )

A yocabulary list for the unit

A list of key skills for end-of-course testing

(See page xxii.)

A list of textbook references for each performance objective

. Four assessment tasks for each performanee objective, which can be

used for testing or review

<

N

. An answer key for the assessment tasks

. A list of entering performance objectives covering skills which

should be reviewed before beginning the unit

(Note:

These objectives

include pre-algebra skills as well as s&ills from prior umits.)

A list of assessment items for each entering performence objective

i

xvii 9

I

;

X

-




An answer key for. e entering ;erformaace objectives assessments

. A list of suggesti ns to the teacher including the number of R

Anstructional days per unit, (Note: (1) The suggested number of -

instructional days does not include provisions for review or testing.’
(2) Memory aidg included in the-suggestions are intended to fecilite:e\:
retention, nof to take the place of 1earning the msthematical ﬁheery.).

-

. A list of suggestediminimal average, end maximsl abjectives'for

adjusting the course to different levels of student ability -

-~
‘ " - s e et
SEQUENCE B S e o R '// ’ SN
* . “, , .' . . . e . . ‘ g ‘ .« .-

. In examining all Algebra 1 books currently approved for use in the county,
it waS(Sbserved that they each developed the material in a slightly dif-
ferent order.  After much discussion, the unitsiof this guide were placeﬁ
in order so that the study of linear relations and the language of algebra
(Units I-VI) would constitute the first seémester of the course, and the -
development of higher order relations and their: applications would form

the central theme of the second semester. , ‘.,

’Many teachers prefer to {ntroduce polynomials, factoring,eand rational

.

S

algebraic expressions (Units VII, VIII and IX)'befoiiisraphing and systems .

of equations (Units V and VI). This guide reverses t ordegr. It is
left to the fpdividual teacher to decide which sequence is bast adapted

oy
to his/her particéular needs.

KEY SKILLS FOR END—OF~COURSE TESTING : : "-:, o ,'. A
: K J*

) A list of twenty-eight summary skills, the testing of which would be‘a measure

of the mgstery of the Algebra 1 objectives as described in the MCPS Pro ram

of Studies, can be found on pages xxii and xxiii. The first fourteen skills .

cover the objectives of Algebra 1A;

» ‘the last fourteen cover the ob ectxves ot
Algebra 1B, : J

i
M L]

In each unit of the Algebra 1 Instructio al Guide,
that unit are listed on the page listin

the performange the performance
-objectives for the unit ‘ ' ’

- : v

. »

the key skills pertinent to-




LEVELS OF PERFORMANCE OBJECTIVEMY =~ °
Each performance objective in each unit has been classified as measuring

" knowledge’ (I), comprehension (I1), or application (III) according to
Bloom's t onomy While these classifications are highly subjective and
open to int¥rpretation, they have been included as an indication«of the
nature of the responses necessary to demonstrate attainment of the object-
ives. The folloﬁing list of verbs was-used in classifying each objective.

Q - \

'l

.

L I. .Knowledge Coe D 5 o Compre@ension. ‘1II. Application .
° . N v ’ ‘.
* '+ Emphasis: Recall . . Eniphasis: Grdsp of * Emphasis. Applying
: : .. meaning, intent, or - appropriate pringiples
' relationship = = or genaralizations
choose from a list crassify ‘ . apply
(judgment not . define (in student's c@llect information
involved) . own words) (supply correct equation
define (give a describe \ or formula)
dictionary defimition) explain ' compute
fill in the blank (or . express in other terms comstruct _ :
complete) find (as in math) convert (in math)
follow directions measure - draw ™™
identify ) paraphrase determine (galculate)
indicate +  put in order - demonstrate
label e recognize derive | °
1ist rewrite : - . differentiate between
locate (on a map or a simplify discuss
given document) © suggest - distinguish between
match '~ summarize expand '
name Math express in a discussion
select (judgment not add (find the sum) - estimate
$nvolved) balance , ] find (implies investigation)
' A ' calculate . interpret
5oL < . compute (using a ¢ investigate
. s ; given formula) illustrate (give examples
‘ divide (find the not previously specified)
quotient) : graph .
factor * keep records
find square root or loeate (information)
.. raise to power make )
. multiply (find the participate
_ , product) : plan
. perform operations on predict (from known factors).
: ~numbers prepare.
> subtract (find the present
“differernce) prove (in math)
solve (problems e#pressed
. in words)
A . use
. o ; : trace (development, history,
‘ ‘process)
& * translate -
[ A J
xix
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'MCPY PROGRAM OF STUDIES,. OBJECTIVES FOR ALGEBRA 1 ‘ )
Algebra 1 - Grades 9, 10,711, 12 T~ | o |
- Prerequisite: Attaingpent of the pre-algebra objectives in Elementary and 5
- Pre-Algebre Mathematics OhjeetIVes, Bulletin 285 K
- ‘. B l
%100 A, 1 year 1 credit’ s
e . - ) \ \- ) . - ' y ‘ ¢ - l ’
S Emphasia in Algebra l is on the development of an understanding of the
- basic structure of algebra related to the real number system; a récognition .

of the techniques of atgebra as structures of this system; facility in
applying 'algebraic concepts and skillsﬁ.perception of the role of deductive -
e ‘\‘\?.ressoning in algebra, and an app!eciation “of’ the~need for precision of S, o b
)_ . ) 1a.nguage. g ,/ e . .
. As techniques are developed, applications to appropriate, relevant problems ’
" are made; ‘e.g., problems involving practical geometry, number theory,
weather, air navigation, and money are included. Opportunities for’

fenriching wo in greater depth occur throughout the progrem._

Algebrg 1 is taught as a one-year course or as a two-year course as student
needs indicate; pupil placement depends on a decision made cooperatively
P *;h; by the student, the parent, and the school staff. N

.(‘ - .

Algebra 1-4 . ¢

Prérequisite: ‘Attainment of the pre- algebra objectives in Elementary end‘
. | : Pre-Algebre Methematics Dbjectives, Bulletin 285
3 . S,
' 3111 - ‘ 1 semester v o % credit
o .
Upon completion of Algebra 1-A, the student should be able to:

‘demonstrate the use of the roster, rule, snd graphing methods in ~ﬁ§g'
qrepresenting sets - :

. compute the value of a numerical expression involving symbols of e
inclusion and the order of operations rules
v e add’ subtract, multiply, and divide directed numbers

. apply properties of equality and inequality and the concepts of addi-
: \ tive and multiplicative inverse to solve equations-and inequalities
‘ " . apply the fundamental operations to, solve open sentences and word
\ problems involving real numbers

. graph the solution sets of linear equations and inequalities

SR w20

’




3. a.dd, subtract, mlt:iply, and divide polynom:l.a},s L. s

. = w : .
-b

“ o factor polynomials campretely | " SR o
: c ‘. solve equat::lons involvin,g polynomiai% | . ’ .
- . solye ﬁn#é problnms invalvins the factoring of polynomialg 'e‘i_‘
;igegra 1 B -i? N - ( 'i oy | )
l;;"mPrerequisite.- A;tainment of the.ohjectives of Algébra l-A .

R N N

3112 RN 1 semester s % credit
Upon caé%letion of Algehtaal-B the student should be able to:

e -
) \ q--.' L :

. ,4.A-

- rewrite«enlinear equation into slopewintercept forms anq graph its
solution set o , g

. @#letermine an equatieﬁ ?fva line

. ‘solve‘a system of open sentences into variables

. solve woéd problems involving open sentences in two.variables '
. add, subtract, miltiply, and divide algebraic fractions .

. write radical expressions in simplest form‘

. solve quadratic equations

. solve equationsvand word problems involving irratiomal numbers

- s

Algebra 1, Parts.l and II | f _
..I, 3101 (part I) ‘ | -1 year - 1 credit per year (9-12)
3102 (Part 1I) 1 year o

Algebra 1, Parts I and II, is a two-year program for achieving the
Algebra 1 objectives. This program is offered for students who have
satisfactorily completed necessary pre-algebra objectives but who.need
additional instruction and ‘time to achieve understanding of ﬁbstract
concepts. Textbooks written especially for a two~year program are pro--
vided. The objectives for Algebra 1, Part I, are those for Algebrégl—A
The objectives for Algebra 1, Part I1I, are those for Algebra 1-B.

.-
).

. L“, xxi 21 | | \
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. KEY SKILLS FOR END-OF-COYRSE TESTING

N

!

‘As identified in the Algebra 1 Iastructional Guide and the eredit for

examination, the student should be able to._ﬁ _ , . .
1. Demonstrate the use of the roster- rule, and grsphiag methods in (J
representing sets _ Q <« )
2~ Compute the value of numeriosl expression involving symbols of inclusion
‘and the order of operations rules ‘ o L -
3. 'Eveluate algebraic expressions snd open sentences by substituting for o )
the variable o, . \\ A g
- b, Add and subtrest directed numbers e '.. ‘q o o (? '
5., - Mnltip1y5and divide directed aumbers © . o
‘ .“\ . . : .
6. Combine similar terms _— - e .
7. Solve linear equations Yin one vsrieble by applying the properties of - -
' equality
8. Solve linear inequalities in one variable by epplying the prbperties'
of inequslity ‘
. »
9. Solve various types of word problems, utilizing an organized approach
10. Graph linear equations in the @oordinate plsne' . RN
11. éraph linear inequalities in the coordinete plane ’
12. Determine an equation of a line, given the slope and a point or two
points of the line _ ) e .
13. Solve a system of equstions in two variables”
14, Solve word problems involving two yariables and a system of equations
O L ' ’
15. Add and subtract polynominials
16. Multiply polymonials | - y
17. Divide polynomials .

18. Solve linear equations involving polynoﬁialsf \
19, Factor polynomials completely ' J e
{, » ' - ‘

20. Solve equations by factoring .
)
-~
xxii 22




21.

22.

23,

24,
25.

'26.

27,

28,

Solve word problems'involving factoring I -

Simplify &n algebraic fraction.

. . ) o ‘ 4 ‘
Multiply and divide algebraic §{ractioas .
, v . |
“Add and subtract algebraic fractions

Solve fractional equations

Write radical expressions in simplest form

L

Solve radical equatihns

.-
-

1

t

) Y
K o
4 \
¢ a
4
]
4
by
xxiii

'Solve a quadratic equation by completing the square or applying the
'quadratic formula

+
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BASIC TEXTBOORS FOR ALGEBRA 1 AND THE IWO-YEAR ALGEBRA COURSE ST T

, ' . ‘ < ‘ . . :

- 1. Dolciani, Mary P.; Woott:on, Willidm; and Beckenhach.. EMn. Aj,gebm L.,

N\ Boston: Houghton Mifflin Company, 1978. ;- . .; . ES

' 5 2. Dolciani, Mary P,, and Wootton, William. Algebra Structure and‘uethod fé;
e Book 1. Boston: Boughton Mifflin Company, 1976. e, 2 it

o . N QPR g

- 3. Foster, Alan G., Roth James N.; Winters Leslie J. Algebra One., R
Columbus, Ohio: Charles.B. Merrill Publishing Company, 1979, e

4o Jacobs, Russell. Digcoverihg Algebra I, New York: Harcourt Brace -
‘ . Jovanovich, ‘Inc., 1974, : -’ o . .- -
T 4'.* . | - ,

. 5. Keéhy, Mervin; Bittinger, Marvin; and Smith, Stanley. Aiggbra Oge. .
' Menlo Park, Ca: Addisoh—Wesley Publishing Companmy, 1978.;

6. Paynep Joseph; Coxford, Arthur, Lankford, Francis, Jr., and
Zamboni, Floyd. Algebra I. New York: Harcourt Brace Jovanovich,

~ Inc., 1977. ' . = * .
. 7. Sobel, Max A., and Banks, J. Houston., Algebra Book 1, New York:
L v Webster Division, McGraw Hill Book Campany, 1977.

LY

' 8. Travers, Kenneth J., Dalton, Leroy C.; and Brunner, Vincent.' -Using
Algebra. River Forest, Illinois: Laidlaw Brothers, 1974.

ALGEBRA 1, PART I AND PART 1I, SETS , S .

1. Denholm, Richard; Underhill, Robert and Dolciani Mary P. Elementagg
Algebra 1, 2. Boston: Houghton Mifflin Company, 1977.

2. Jacobs, Russell F, Introductory Algebra 1, 2. New York: Harcourt .
Brace Jovanovich Ing., 1976, , o

/

3, Johnson, Richard E.; Johnson, Cheryl G.; and Bakhru, Fay. .Algebra I-A,

& Two-Part Course, Part 1, 2. Menlo Park, Ca: Addison Wesley
- Publishing Company, 1977. :
B ,
~ -
.. - -
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III.

SETS

GRAPHING

POLYNOMIALS

FACTORING

<«

RATIONAL ALGEBRAIC EXPRESSIONS

PROPERTIES AND OPERATICNS

'Q :

L

. FUNDAMENTAL CONCEPTS
«
'REAL NUMBERS:

*

RADICAL EXPRESSIONS

QUADRATIC:EQUATIONS

.-

”

SUGGESTED ENRICHMENT UNITS

¥

i

XII., NUMERICAL TRIGONOMETRY

XI1I,
- X1V,

XV,

PERIMETERS, AREAS, AND VOLUMES

FLOWCHARTS

XXV

D
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<

SYSTEM OF OPEN SENTENCES -

- RATIO, PROPORTION, AND PERCENT

. SOLVING OPEN SENTEMCES AND WORD FROBLEMS
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UNIT I - SETS R R

.

] .
Thisg unit is designed to provide the students with a’ background in the use
sets. The emphasis is on the application of terminology and set notation
as a building block Eoﬁ‘the\study of elementary, algebra. While 'some texts -
include. sets"§n a unit ¢n fundamental. concepts, it has been separated ia
this- gcide to provide a-short, initial unit for'the opening days of
schocl ' ‘. ’ X S ;o

Al

s f ’ . ) o : ’.

- .
¢ - ~ ¢ L

OVERVIEW Ce ' S . N .

- " . " \' .. . . C N = e - R
L

-Familiarization with set notaticn and the methcdsfcf speci{ying ‘sets are

encompassed in the first several objectives., Recognition of various t¥pe§
of sets and set relatfonships is expetted, as is a knowledge of the
operations on sets. :

succesnons:rommcam' .. e

Instructional Days: 4-5

. Minimal Course Objectives, #1- 5 10 11..
. . Average Course Objectives’ #1- 11

Maximal Course Objectives. ALL ‘o
. -
Writing accurate desexriptions of sets given.in roster form can be difficult

for some students. _The students should be given a wide range of non-numerical

as well as numerical sets to describe. . -
. ¥

ZEmphasis should be given to the concepts of union and intersection of sets

since these ideas ere necessary for future units.

For many studegts;‘thi§,pnit is a review and should be tcegged as such,

-
AN

VOCABULARY P DR .
A Y ! T . N ,
between . : ' ' ' natyral numbers -
‘complement , *+  null set
‘coordinate O number line .
counting numbers 8 . .. one-to-one correspondence
element” = .- " -~ prime factor
., empty set ' R - Pprime numbers
equal sets : ' .77 real numbers .
factor . o L roster
finite set. ' - ' rule, -
graph . o . ’ set
inclusiva e subset
infinite set ’ union
intersection -~ ] ' universal set :
integer B whole numbers
meuber S S
: I-1
: ! 26

L mﬁ i
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. PRE-ENTRY DIAGNOSTIC ARITHMETIC TEST '
a 'Add whole numbers.> -, |
‘40 ) ., ‘ s .A' ' 3 .. . A .
' 1. 97 N ' . 2. 507 ‘ : 3. 4284 ’. -
68 o . 946 <. 6998 /
.-ﬁ |
s * .
’ _ . ) “
Subtract whole numbers. ' | .
4. 759 sy o728 T 6. 50,901
508 E 284 26,978
. . 4 .
’  Multiply whole numbers. | S )
7. 80 8. 473 9. 843
0 32 - o 65 - ... 726
. Divide whole numbers. | R S L
10. 38 Y419 11. 46 Y3198 - 12. 29 ) 1889
. . . ‘ | : »
Add decimals. . S - . ) R } 
13, 11.84 - 14, 7.305 + 8.45 ' .
 + 4,95 | o | T |
15. 9.6 + 12.07 + 15.+ 23.297 '
Subtract decimals. | , . .
) 16. 83.24 17, 26 - 3.2 18. 38.29 - 0.7
, 15.77 . | .
- iplytdecimals . ' |
‘ L %)
19. x 7.7 : 20, 4830 x .073 2. 0.924 x 34,5
Divide decimals,
22. 873 6Z.4 - | 23, 6.9 3,45 24. .068 J 333.2
Reduce fractions to lowest terms.
. 23 18 . 45
25. : 26. 27.
¢ - -2_7 . * ﬁ ﬁ
- . I"3 *
-

‘ ‘ L e —
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t ! T ) } . ' - : . . . e - ;
. : g . . . ) . o © s : N A g
r . ) . .- . .- P P . . . fo . - B
: . - I 3 . ST e
< o . ‘ . C ¢ . . . Gl

Ly Change mixed numbers to improper fractioms. N )

28. 7% 29. B3 | L © 30, 5%

£af LA

b3

. Chapge improper fractions to mixed numbers,

27 A S
1. - U5 A5 - 33,

ta) 0o

Multiply ffécticns.
A 35, %

' pivide fractions. - , U
) 4L3 ‘ . ‘ 5!- N .S_LSA
7. % T % 38. 557+ 7 39. 5% %+ 53

- Add fractions;
- 40., T + E 41. 3-5—* 7ﬁ' . 42.\»\- 2-6—4-4

kY

RIS
»

. ‘Subtract fractions.

11 1 o 1
43, — - = v 44, 5% - 2% 45. 3= - 2

-l
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| PRE-ENTRY DIAGNOSTIC ARITHMETIC TEST ANSWER KEY -
: ) -
1. . 165 . | ’ .24. 4,900 43, L B
: - - T30
. | 8 .
2. 1453 . . B3 1
X . o A 4, 3=
A oo 1 8
3. 11,282 | N 26. 3 7 |
o 45, 24 L
- 4. 251 — . . : 27 Lé. . o .
5. 441 | S . - )
© , 28. 47 ‘ R
6. 23,923 .5 '
/ I 3 2,560 — . 23. 34 ‘ ’ !
. v ‘ 9 . ) : | yk
‘8. - 30,745 | S . | - R
- . : 30. .23 S i AR
: . 9. 612,018 | d 4
1 | 31. 5%
k. . 10- l% 38 . ‘ ‘ . ] 5
‘ 12 | .
11. 69 == g
23 32. 212
L] . L » 2 . | . ‘ -
12. 655 . 33. 23 _ o .
35
13, 16.79 | | | M. 55
14. 153255 | 35. 23 op 3l
' o ‘ 8 8 ) o
15. 59.967 . | .
16. 67.47 - . _
y » 20
17. 22.8 - : 37- 71 | -
| | " 175 4
( 18. 37.59 . 38. =5 or 193
19. 67.76 ; ! 39. 27 S
28 .
20. 352,59 ,J
» iy 23 3 :
21. 31.878 . 20 °F 120 : g
22. 7.8 ( 41. 112 -
- - - L) 10 ~ -
23, .5 1 .
. 42 7‘2— [ \
f.f‘.\ . '
. ‘ I-5
¢ 2
LY ’\'9 '
I ” &
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et INIT I - SETS )
. . | g | | %i
| PERFORMANCE OBYECTIVES | k / |
'1. Identify the following symbols- * .0, ¢ , ¢, { } ” ﬁ; Us C- (1)
2. Staée'whether a given number is an element of aagiggn set. (II)
3. Writgia roster for 8 set when given its rule.;‘{II) .
4, Detenmine a rule for a set when given its rostgt.‘ (III) . N
5. Graph a given set on & hQrizontal number llne. (1II) .‘1‘ . ’
6. List all subsats of a given set. (II) "
| 7. Distingulsh between finite and inflniteHSets. (III)f _': .
8. Determine whether a one-to-oné coxréqpogdence exists between twé given sets.
9. Determine whether two given seﬁs are<equal.. (I1I) . )
10. Find the inters;ction of two' given‘sets. (111) L ';
lI; Find the union of two givew sags. (I11) | | P . -
Construct Venn diagrams §o gbow the relat;;nship between sets. (III)
13.

Find the complement 'cf. aﬁiven set. (III)

£
: : . ¥ . "/ . - B
Minimal . K Average ‘ Maximal
§1-5, 10, 11 R # -1 ALl

."/.
v

./

KEY SKILLS FOR END-OF-COURSE TESTING

1.

*

4

Demonstrate the use of the roster, rule and grnphing methods in
representi&é sets. :
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H
v UNIT I - SETS
CROSS REFERENCES - .
- . “ TEXTS (BY AUTHOR) |
[ X - R .
Dolcianipolciani Fosteréﬁ Jacobs | Keedy Payne | aEayees
: et al | et al | et al | et al et al - | Banks (1‘9‘77’ :
Objectiveyl (1976) | (1978) | (1974)  |(1978) (1977) | (1977 .
o X 21-26 |, | 51 471474 | 11,13 1.8 bt
1} 168-171 . 39-42 1 536 |107,108 30-133
]3]-.$8 1
2 | 17 2 | " 4 — 471
o — ' , — _
3 -e= .| 24-26 4 1-5 | 474 | . 6 -
4 ——- 24-26 4 3-5 474 - 18 }o4 |
. ! — Wt ey = —— ;F .
31-32 : | 18 9-11 |
.5 fass-259) %77 | 58 i B o Bl BT TET ELRT I I
| o A o I s5-7
6 258-259 | 25-26 4 2,4,6 | 473-474) --- | 7-8
7 258-259} 27-30 | * _. 3-5 | 470 446,450 | 1-4 2-3
8 33 | --- IR B ' 490 | --- 17 - | o6-7
M_‘m - : ‘ - . *
9 258 LR N R - S Qe 6-7
10 '270-272| 168-171| 42 131-138| 480-482 {107-108 | 113  [130-133
11 270-272) 168-171| 42 131-138| 480-482 |107-108 | 115-116}130-133
12 ° | 270-272] 168-171] 42 | --- | 480-482| 450 | 157-160 130
j _ — )
13 --- --- - e - --- —-- 158 -
]
. R )
N
- I-7




CROSS REFERENCES

" UNIT I “7SETS
TEXTS (BY AUTHOR)
I Mlﬂ Jacobs Jacobs | - fg?::oin
Objectives el (PaXt 1) | (Part 1I) (P )
j, T | Part I~ '77 T(1976) {1976} _(1977)
- ' *
- XII 86,98 c-m 1-10
' 101
2 --- - 82 108 1
3 . - 86-87 108 7
S --= { 86-87 108 | 279
5 . 37-47 *86-87 - 2,127
%
T\’ ‘0~ .
7 —-- 385 - -—-
8 - o 106 ---
g9 ——— —_— ——— -
10 --- . 101 384-388 ---
11 --- 98 384-388 ---
rbo12 - .- i ooe -
13 - --- - ——
e 5
& A\p
- - .,I—‘ge :

¥



émomnm"dﬁ.m{rm I-l L .

Identify the following symbols: =, $, £, gs ¢:3 } Us n.,'c, o
. ~a) Which of the following statements' | b) Place one of ‘the Symbols
- X iS ‘incorrect? _ . ',‘i, €s ¢y Us Ns&, in
. < o . the blank to make each
A. {1’ 2y i1, 23-_ | _‘ statement true, . s
o mo2e ql, 2,30 W 3 _ {1, 2, 3} - |
t {3}edy, 2,3} @ f:s} iz,
D. fa, b, c} # §1, 2, 3 @) {1 2,3} _ 3,1, 2}
. | |
" Answer — . . @) &: b, C} ic. d, e& f g
" &) Match each of the following d) Match each of the following IR
symbols with its description, ~ symbols with its descriptionm, -
, (1) y A, 1is a subset of | | (1) < ‘A, the empty set

2) c B is an element of

(2) ® . B. is not equal to
3) ¢ C. union (3 4 C. 1is a subset of
: (4)°'n  D. intersection . (4) . € D. is an element of

a




PERFORMANCE OBJECPIVE I-2

-

a

; = —
| State whether a given number is an element of a given set,

a) Place either € or ¢ in the
blank to make each sﬁa:ement
true.

(1) {1 2, 3}
(2) -1 '—-.-_‘-Jf‘i’ﬂ.‘_“‘? nmerﬁ}

(3) OII___;_;fnaturél qumbers}'

«cg leen the following:
(1y O ¢ {whole numbers}
(2). 0 ¢ fnatural number}
which of the following,
statements is correct?
‘A, only #1 is true
B. only #2 is true
C. both #1 and #2 are true
D. both #1 and #2 are false

Answer

I~10

\

b) Which of the follnwing‘xs
false?

A, 3 E{odd numbers}
B.h & e{prime numheré}
c. 0 gihounting numb%rs}

' D. Rockville § {coqnties in
‘the state of Maryland}

 Answer

"~ d) True or false

e

vl}A 1 e{prime numbers} ‘
(2y 0‘¢£patura1 numbéré}
(3) 3%- ¢ fwhole numbers}

(4) 8 ¢ {whole numbers
< between 3 and 8




e

PERFORMANCE OBJECTIVE I-3 - . o

Write a roster for a set when given its rule,

o : - ' I

» ] e f

a) Write the roster for .fstat;‘es.

b) _ﬁri.'t:e the roster for § grade
bordering Washington, D.C.},

levels in this school},

\ ) - I, ‘
ver ... Answer

y

c) Write the roster for { whole ) d) which of the following is the
numbers between 1 and 2 §, correct roster for {positive
S : integral multiples of 5} ?
Answer ' -
| A. 5, 10, 15, 20, ...}
-y, A N o
8. {5, 10, 15, 20}
c. §0, 5, 10, 15, 20, ...§
o §body Ay
Answer |
L
¢
}
.
-~ I-11 ‘
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£l . . N - - N N oy
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' PERFORMANCE OBJECTIVE I-4 T

* : ' «

Determinelé rule for a set when given its roster,|

" .
; B |
‘a) State a rule that describes " b) State a rule that describes
the following set: {2, 4, 6, 85, the following set: o
‘ : { January, June, July}.
Answer T
' ' Answer
) - ,
L) “’
I
c¢) State a ru1e that describes the d) Which of the following best;' ]
following seti2, 3, 5, 7§, describes the set {1, 3, 5, 7, +ss82
Answer _ A, {odd numbers iessvthanlsz_‘ .
. ) B, {odd numbers greater than zero}
C. fodd numbers between zero and 8}. ,
D. None .of the above
Answer )
R
&
' ' I-12
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PERFORMANCE OBJECTIVE I-5 .
Graph a given set on a horizontal number line,
| e * ‘

4) Graph .31, 3, Sg‘o'n the - : ~ b)  Graph fwhole numbers between
‘number line, I S 1 and 33 on the number line.
Answer P - Answer: e e o —>

> & - [ Y

_ﬁ

c¢) Graph. {real numbers between d) Graph {counting nmumbers between
0 and 4} on the number line. . -3 and 5% on the number line,
Answer ‘ , Answer

) - ST e
. . ' ) .
-
£
1]

1-13



PERFORMANCE OBJECTIVE I-6

List all subsets of a given set,

- . \ .

a) List all_the subsets of
{1, 2, 3,

. Answer

c) Which of the following sets is
not a subset of {1, 2, 3¢7?

A 43, 18
B, 1, 2, 3¢

C. fol
0. §1, 2}

Answer

I-14

b) The set fa, b, cfhas _?

38

subsets,
A. ‘3
- BQF 6 .
Co.‘7 ’
* ‘ ) $
D. 8
‘ Answer

~

Which is not a subset of
{whole numbers}?

A. {natural numbers}
B. {2, 4,6 8 ...}

c. {1, 1, 2, 3,5, 8, 13, ...}

D. {real numbers!}

Answer

»




PERFORMANCE OBJECTIVE I-7

v . — ~r
il

Distinguish between finite and infinite sets, "

LY

&~
‘-

State whether each of the following is finite or infinite,

' | Answer
a) {students in this schaol} ‘

——

b) {real numbers between 2 and 4} ‘

c) {grains of sand on the bgach -
' at Ocean City, Maryland

d) {2. 4, 6, Ty 20} .

e) {whole numbers _betéween 3 and 4}

£) {fractions between % and %3 W

[

1-15




PERFORMANCE OBJECTIVE I-8 .

B4 &
» d

Determine whether a one-toeone correspondence exists between two given sets,

~ ) ] ( .
a) Write a set that could be in ¢) Which of .the following sets could
a one-to-one correspondence tb ' be in 'a one-to-ome correspondence

{even numbers.between 0 and 10§,

-

"With{Qﬁ Ay D}a

Answer ‘ . A.A.lflg 2, 3}.

B. "'(o,A} | -
c. {3% -

D. Eane of the above

b) Which of the following sets could
- be in a one-to-one correspéndence
with gwhole number multiples
©f 3 petween 0 and 10}7?

A. fé.,’%, c} | | .\ |
B. 133 | " N -

c. f1,2,3,4,5,6, 7,8, 93

Answer

D. {fa, b, c, d§

Answer

d) Which of the following diagrams
shows a one-to-one correspondence
between the two sets?

e
C. T D. -.
—)
’.

~
Answer

N



' PERFORMANCE OBJECTIVE: I-9

A
A

'5a;afmine whether two sets .are equal,

-

- | ) ’ ) \\k\-‘ | c.
. R
a) Which of the following - sets R
'is  equal to {latters in the ’
word that} ‘
A f2,3, 5,73 I
B, flegters in, the word hat
: S
C. fh,b'c,d} .
’D, {a, ’ c} o .
'Answer ‘ . ‘
0.

c) Which of the following sets is_/
 equal to iprxme factors of 12§ %

11, 2, 3, 4, 6, 12}
B. 12,3} }"{
c. {1, 2,34

p. {2, 3, 6}

Answe;

b) Write a set which is equal to :
i letters in the ward Hississippi'} |

dy

. -

~

e
Answer

L4 .

1]

Which of the following sets is

equal to the set {A, C, E
i1, 2, 3}
{c, g, o}
fo 0,03

b. All of the above

Answer .

?



. B . ST NS N . Luds,
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' RERFORMANCE OBJECTIVE I-10

don

Find the intersection of twe given sets, |

iy

I

a) termine t e.interSection of . Cb) ‘Gibven':. A=ib, é. at
1, 2,3, 4% and 73, 4, 5; 6§, e e T
K T e " I . B = IC, f: €, f}i v

Answer

then A B = __ .

) - .
c) Given A = {1, 3, 5} d) Given I= §1, 2, 3, 4, 58 . -
B = _{2: 4, 63 _ ' o » J ={23 4: 6}

| *then IN J =
and (IN HNK=
I-18 bt




PERFORMANCE OBJECIIVE I-11

. .
Find the union of two given sets. . {- , }f ;
. o ' N ‘ : j*‘.;_ , f‘{
“a) Given: A= fl,' 2, 3,74} _. S 'b) Given: A'={ l'ett.é'i:".“s"- in the N
‘. B - {3; “‘, 5" 6} . . : '\ ' ‘ S - ' AR
' | - | oL B = §lettets in the N
§ Y then A Yy B = - e o " : word shcot} . o
. r , - o . '
A, §3, 4% . find A U B,
.'. ' _“" ' : :
B. '{1,- 2, 3; 3, 5, 6} | ‘ _ . Answer ’
: : ' — '
c. {1, 2, 3, 4, 5, 6% -
D. ¢ S
¢ _ ' ‘ . . »
\‘%
.
© <) Given: A= {13, 17, 23, 29) - d) Given: A= 34, 8, 12, 164
‘ N : : . .

B = -fprime nuﬁxbers léss ‘ _ ‘ B = {8, 16, 245,
“than 25 §, |

A.{8, 16} f/

8. £4, 8, 8, 12, 16, 16%

then A U B =.
£ind A U B, '

Answer

c. {4, 8, 12, 1s, 24}

Y

-D. @

I-19




PERFORMANCE OBJECTIVE i-12
i . ’ A

’ " | Construct Venn diagrsms to show 7relationship between seté, | -

‘{,‘ , |

a) Construct a Venn dia.gram to, ' ‘, b) . Construct a Venn dia.gram to
showAﬂB | showAﬂBuQS. .
Answer Answer
' L . »
- “t‘ﬁ v
L s -
c) Construct a Venn diagram to ' d) Construct a Venn diagram to
- show AC B. . . show A U B.p .
| _ \ |
, Answer ‘ ( Answer | . ‘ v
\ g '
3
( ’ ’
* I-20

44




PERFORMANCE OBJECTIVE 1-12 (continued)

| construct Venn diagrams to show the velationship betw

&
een sets,

o
RN

ve) ConsngCt'a Venn diagram which

showsy the relatiopship between
the foll9wing serL:» .
A =f1,2,-3, 4,5, 60 :
. B =§4, 5,6, 7% 8, 9%
-~ ¢ =§3,%, 5; 7; 10} ‘
-~ ) ‘ . g '
U ={1, 2,3, 4,5,6,7,8,9, 10, 11}
Answer R .
: -
~ N’ .
. ) .
) ] s 3‘./
] , “{"H 1-21
) /
—"- -




- PERPORMANCE OBJECTIVE 1-13
) Finé the complement o.f' a‘.'_'giver.x set ,
. t

o oL
. ."I., “ e) -
. -~ R .

e -

, a) Given that A c {who& numbers} ‘ b) Givén!
- and A = {even whole n rs}, _ '
find the complement of A.

‘Answer

Answer

A c {whole numbers}

A = {positive and

.negative whole
‘numbers},

find the ﬁdomple_ment;. g_f A,

c) Given that A€ ér.eal nm_nberssand _ d) Given:

‘A= {positive real numbersP , find A.

Answer

\

. find:
) 1) A
h (2) B
( (3. C
(4) D
' 1-22 «
k) 46

i}

]

o]
il
o,
Pt

-

3’1 4: 5‘9‘
8, 9, 10},
6, 8, 10} ,
5, 7, 95 ,
é‘}s and
3, 7, 8, 9%,
..
it



.8)
b)

d)

b)

d)

a)
b)

c)
d)

Answers
S ———

{ Maryland, Virginia% -

c !
1. € -
2, €

3. -

4, N

1. C

2, A.‘

3. B

4.0, -

1. d";.htféi ,
2. & 9% |
‘3. B |

4, .D

1t§$€ ’

2, ¢

3. ¢

B

o

1. F

2. .T

3. F

4. T

answer varies '

9
A

'_4, a) feven numbers between

e

1 and 27

b) fmonths of the year
beginning with J§

) B

c) fprimg numbers less?than IQ}Y-

O Sttt
M rEr S e

BT ES S T e e
I S T e S e

2 f13° f1, 2} i1, 2, 3}
{2} {ls 3} QSI )
5] f2,33

b) D

c) C ’
d) D

a) finite

b) infinite
c¢) finite
d) finite
e) finite

£) infinite




ol

i
!
I
!
]
!

-Angwers (c,ontinued):
Voo S

b

-a) - Aziy set of 4 elements : 12.

by A
c)‘.A'A;_B

: d)'vn

a) B * |
' b) {p, i, 8, my |
) ‘B |

——

2 - o

10. a) §3, 4]}

11.

b) {ec, d] |
dy 1. {2, 4}
a9
.00
@) ¢

b) {s_, h, o, ‘tns

c) {g, 3, 5, 7, 11, 13, 1y, 19, 23, 29} .

d4)

48

I-24

b)

d)

“

&)

A B
(




UNIT I - SETS
. Answers (continued)
12. (continued)  ‘ ,
e) _
‘ U
)

. . . ] N

13. a) {odd whole mumbersy - .
) < - L]

) fo}

c) ‘ZO, negative real numberss |

& 1. {1,3,5,7,93 )
. LN &
2. [2, 4,56, 8, 10} ,
3. 11,5,6,7,8, 9, 10} _
4. {4, 5,6, 10}y
S

1-25

43




SR . * UNIT II - FUNDAMENTAL CONCEPTS

PURPOSE

This unit serves as a foundation for the development of elementary algebra.
Through mastery of the symbols, terminology, and computatiomal conventions,
the studenls are prepared to use the language of algebra.
OVERVIEW 3 :

| ., ™~
Computations involving order of operations and .symbols of inclusion rules
are stressed. These skills are applied to the evaluation of algebraic
expressions for specific replacements of the variable. These two concepts
are then.integrated into the translation of word phrases into algebraic
expressions. In this unit and subsequent units, open sentence refers to

cal caefficient.
SUGGESTIONS TO THE TEACHER

Instructional Dayks: 6-7 -

Minimal Course Objectives: ALL .
~ Average Course Objectives: ALL -
- Maximal Course Objectives: ALL

» The concepts of sets developed in unit one should be extended to include
the ideas of domain and solutlon set. : .

’The parallel between the strategies of learning algebra and learning a
foreign. language is helpful.

An analogy can be made between the use of punctuation marks in English and
the use of symbols of inclusion in*mathematics. Mnemonic devices and other
memory aids can be used to help students retain some key ideas (example:

My Dear Aunt.8ally can help students remember that multiplicatioms and
divisionms. are performed before additions and subtractions in the order of

operation). {{t , "

VOCABULARY ¢
algebraic expression evaluate product

base exponent quotient

braces factor : replacement set

brackets inequality simplify

coefficient .number solution set (truth set)
constant numeral square

cube numerical expression substitution

difference open sentencev sum

domain parentheses term -
“equation . power variable

. I1-1 | .

both equations and inequalities. The word coefficient refers to the numerf~--..



IS -

UNIT I - FUNDAMENTAL CONCEPTS -

ENTERING PERFORMANCE OBJECTIVES

1. Compute the value of an arithmetic expression using the order of
operat¥fons. '

2. Compute the value of an arithmetic expression containing symbols of
inclusion. : - _ _ _ . N

3. Place the proper symbol, <’,> , or =, between two numerical expressions
to make a. true statement. ‘ :

4. Simplify arithmetic expressions containing exponents.

-

Assessment Tasks

-1. Simplify each expression:

3 - a) =~ . , v

a) 27 -5 -3+ 24+
| 1 L1
~:- . — + L] —
b) 18 Zt .- 5. b)
c) 25X 4+ 20.t 4 . ©)
3 ‘ 3 ’
d) 5x8%2+3x6 d) \

2. Simplify each expression:
’ t

a)’ 17+ [ {8+ 14) +2] -9 a)
-’ ‘
b) 19« 3 - 10 +» 3 b) \
4 + 5
c) [7(15+20) + 5] +6 - 22 c)
dy 7 {(51 -27) 2[2 (9 + 3) ]} d)

3. Insert < , > , or = fo make a true statement:

a) 4 -0 : 0+ 4

b) 18 + 26 "5 x 6 + 11°x 13
2 7 - 4 ‘
¢) 10 + 3% o 42 + 8
— v 2 -
a 222 + 7 5%x,5 % 6 ’

-

- o Iz-ﬁi;
ERIC ~ | |




o *

ENTERING PERFORMANCE OBJECTIVES

4.

Simplify each expression:

a)

Assessment Tasks (continued)

.

,2.2

33 \ 2+32 - 32 +5 ¢

+ 3 - 12 ¢ 2
32 - 29
4 - 2T 22 -2
2
63 '+ 32 : 2247
o

b)

d)




S

. UNIT II - FUNDAMENTAL CONCEPTS
ENTERING PERFORMANCE OBJECTIVES - - i
Answers o - ‘ , P |
1 a) 20 S .
b) 44
c) 35/ ' )
d) 38 :
- \ , “
| ’ .
2. a) 19
w3 ‘.
-“ e | ' 1 Y
\ c) 31 v f
a)y 7 I
. /
3. a) < -
. . >
b) >
c) <. ) ‘
d) &
4, a) 1~
- b) .13 = - ———— e
c) 32 ‘
ay 13 ‘




_<:jmsrx II - FUNDAMENTAL CONCEPTS ok
i‘ . .
PERFORMANCE OBJECTIVES

1. Identify the following: - SR o ” e
a) Factor ° : e) Base ﬁ P ‘ !
b) Term : £f) Power - o
o c¢) Coefficient - g) Variable L .
d) Exponent h) Consf¥nt (1) :

2. Compute the value of a numerical expression using the order of 0perations

. ' rules. (II)

3., Compute the value of a numerical expre&sion punctuated with sywmbols of

inclusion. (11) ,

4, Evaluate algebraic expressions when given numerical replacements for
» _tha variables. (II)

: '5.-WPlace the praper symbol ( =, >, < ;’between two numerical expressions
< to miake a true statepent. (II) ' ' '

6. State the number of terms in a given algebraic expressioe;,’(II)l \I, | ‘.f
7. ‘Trans1ate word phrases into algebraic expressions. (III}

8. Determine the solution set of an open sentence by replacing the variable
with elements of a given domain, (FII)-

\ . . .
‘Minimal . Average K Maximal
All S All o, an .

KEY SKILLS FOR END-OF-COURSE TESTING 2

‘ : >, Compute the value of a numerical expression involving symbols of
inclusion and the order of operatioms rules.

3. Evaluate algebraic expressions and open sentences by substituting fox
the variable.

b

1I1-6
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. . UNIT II < FUNDAMENTAL CONCEPTS
CROSS REFERENCES - | |
- 'TEXTS (BY AUTHOR)
| boiciani] Doic: Foster | Jacobs | Keedy | Sobel [Travers |
L0 Lcia N : et al -
. J.etal|] et al }jetal ét al | .., Banks . Qs 1.
Objective (1976) |  (1978) . (1974) - }(1978) (1977) . | o
Lo e ) a2, 13 [14,67,69 | 10-11 12,61 - Qgggfigg
. 1 7-8 52,59 - 284,292 ¢ 77 79 : :
- S - y . . . ] . []
2 i0 113 ] 3039 1013 | g | 34 | 13 20
‘ . : 16 | - . ‘
3 ] 2 911 10-13 82 ¥4 1 13-14 ] 20,22
4 4 'J 67,14 .14 17 io . 13-14 70-74
-5 ‘ 32-33. aq° - ' 1 67-69 -1 - '
2 30, 33 | - 203-205 | .
h ‘- * R : } . . ' ) ' ) T*
5 Joas | 21-22] 118 39-42 | 31-34 |7 -ae | 32 1 9405
‘ B | 23 1 7 | :
6 101 59 -- - 69-70 77 270-271 - 200-201
ey . m—— : e ————— |
7-8
2 20 39-33 5, 14 18-19 | 46-47 | 94-96 [ 141-144] __.
- . . - ‘ v ”
| o] - 24,26,82
8 : - . . - -- - - - 12~ ] s
18-19 34-36 . 93-97 | 12-14 4 12-13 35 a2 -263
e [} K P
@
“ . v ‘
/™ .
’
1 ] ‘ ¢




' . UNIT II - FUNDAMENTAL CONCEPTS  °
a S L ' ), | i |

TEXTS (BY AUI"EOR.) ‘ . )
el o S .

. s . . c ’ e ST
. Jacobs * .. dJacohs " Johnson § Johmsong’
o RRsL 1 o(part 1) | (Part 1I) Rk h { o882 .
Part I = '77{ Ryt -'77 “(1976) . (1976) ae77) | (1977)

y
.o
o . .t L
p
- . e
i DN et §
& . mn
. ERIIN o
o ' Y '
’

0ij ectives

8,23,59,106 | . 8,24,31  [7»7%5130-1311 5 3 4543

B o] aesso | 0% | Tags 189,195 | 19.50,171

175-176 }.
212-213 :

T n S O 2.7 R
2 100-101 | --- 9-10 | 16 150-154 | % 13

S | o] 1ee,159
3 P 100 | --- == Siintl 162,167, | =~--

4 0 8=9 7 L a-—- . . 8.9 " v | ’ 54 ——
| | : e T
5-6 ” 89 - 84 227240 ———

41-42
120

6 106-107 68 31 - Ceee ] 171,182 | 133

- 112,115,118f -~ - |
7 14-21 56 121,125 --- 190-204 { 11
' . 176-178

’ 8 124-125 | 34-35 91-93 78-81 | 176-179 | 15

Al

96

II1-8




* PERFORMANCE OBJECTIVE II-1 - oy
./1 ) - : . ) 2
s -
:cIdentify the following: a) factor d) eﬁponent g) variable o
T b) term ey base h)- constant
c) coefficient .f) power
N | N ] | ; .
~ar
A g
‘-'-'w-s S |
T a) The coefficient of x in 3x + 2y2 + 6 b) Use the expressian,Sx + 7 to answer
ois: _ the following. L '
A1 | . & 1. The coefficient'is .
B. 2 ‘ ’ | _ 2. The exponent is .
C. 6 A E .+ 3. The yariable is ) .
] . . . H,‘ Sy
"D, 3 _ N 4., The constamt is : . -
Answet | , R - 5. The base is _ _
6. The power of the base is
-~ -

\ o , .
2 | ‘ y o ) ‘,b

¢) Which of the following expressions , d) Which of the following expressions

contains an exponent of 27 containg a coefficient of 17
A, x + 2 A, x .
L B, 2% o - B, x + 1
: . Lo E“,« c \ -
Cn X2 . ‘:, 1‘4«0\ Lo “A A“.' - . C. XB
D. Nome of the aba#e ‘ D. All of the apové’!
~ o : )
Answer E. None of the.above
Answer
-
-~ .
Y Jd/
. 11_9




PERFORMANCE OBJEGTIVE; II-2

EN
\

Compute the value of & numerical expression using the order of operations rules.

4

-a) Simplify the following expression b) - Simplify the following expression |

20 + 2 - 20 + 10. . . 28+0 4 - 10 x 2,
Ac "1 ‘ - -Ao 8
.
’B. 8 ' .- . ' . ) ) B- -6 . .
c. 20 “ C. 36
D. undefined . ‘ b. 13
Answer _ : Answer —_w
¢) Give the first step in simplifying d) Simplify the following:
16+2x10+13. : : o - ‘
. : 1. 8+ %+ 3x2
. Answer
B. Multiply 2 a?d 10. . 3 2 ' .
‘ 2. 7x2 =2 x2+4+2
‘Ca Add 10 and 13, c . ’ _ o s
. , Answer
D. None of the above . . 2
’ 3. 2 +3x5
Answer y : . . : 12 x 3 + 4+ 2
Answer P
. <
.._/ﬂ )
\ -
- r l i
dr? : v
II-10 ' ,




N

' PERFORMANCE OBJECTIVE II-3 ..‘ | v

inclusion.

b N

Compute the valut of a8 numerical expression punctuated with symbol.s/ | I

' ASSESSMENT TASKS I

a) Simplify 36 + 4[1 + (12-8) x 2.]." b) 'l+(7 + 9) means‘” '

A. 72 | - A Multiply 4 times 7; then add 9
B. | 76 o ‘ “B.. Add 7 gmd 9; then multiply bs; 4
G, 360 - | C. Either of the above |
D. 400 o | . P , AD_. None of the abovev‘_H
Anslwe‘r« — s ;ﬁ.nsv‘afer ' L
o) Insert symbols of inclusion ‘to . | d) Siqpi‘ify.

make each statement true.

| . 1. [loxai+3)]+ 60
1. 2+3x4-2=28 c |

‘e
Answer

Answer __ o

2. 13+ 099 - (13x 7).
2. 5+6-4x3 =11 o '

. ' An;wer
Answer .
3. (5x7)+ (40 - 2) et
3, 3+4-6x0=0 S ' » 7 + (16 + 4)
Answer Answer
4, 6 +5x3 -7 +13 =2 4. 4x(36-3
| . SITGE = 1) x 3
Answer
Answer
~ W a

‘ | 110y
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. PERFORMANCE OBJECTIVE II-4 T

Evaluate algebraic expressions when given numerical replacements for the
variaitles. 7 : -

a) Find the value of each expression "' b) Find the value of ‘each expreseicn
if a = 1 b.= 2, c = 12 ‘and d= 0. - if a-= 1, b=2, ¢ =3, x= 12
' y =0, and z = %,

1. 5a + 3b - y |
S l, ¢cx - a . ' '
Answer ' : be + a '
2. 3b? + 3¢ " A . Answer -
Answer | Y ‘ f2."ex(x -c) "
3. [(a + b)(b + c)]d o | - Answer
- Answer - _ 3, @b+ D@t e)
4., b+ ¢ | Answver
"~ 2a-b - \ '
- ' 4., ay + x2 - bz
Answer’ ' W . B
Answer -
A =
' ! ! ' - | . o ) .

c) .Find the perimeter of a rectangle , d) Use the following two formulae to
"whose length is 7.3 meters and find equivalent temperatures:
width is 4.2 meters, using the | . .
formula P = 21 + 2w. " o F.=,9/3 C + 32
Answer . ) C=5/9 (F - 32°)

;o : .. 1. C=7205 F=

0 : -
i 2Q F = 95, C =
1

L3 4 -

'\\\ * -
60}
I1-12



PERFORMANCE OBJECTIVE II-5

e o
El

at! - ";: -

Place.the proper Symbol‘ -§;§, >) between two numerical expressions t:o make
true statement. . .ﬁx

e ‘6."‘&

— . . .-:A i i X" >
S . S . -
+ : Ry Y
. N
Replace each ? with =, <, > to make each statement true.
a)/ 10 + 2 ? 10+ 1 N
', 2 . |
Answer T R *
b) 3.1/3 2 .2%.13/9
’ : ” ) ) D)
*. - Answer a - o
c) - 1/2 _2_ 1/3
Answer a o M y "
a) U6+ AN f5x5) x6 g -
| Answer N ~ - ) )
e)‘Sﬂ-—&'aé) 2 (16 +4) + 2
. — .
: Answer 4 - . ‘ <
£) (9 + 45) - (18 +3) 2 (72 £9) - 3 . .
- )
*  Answer . > Lo -
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PERFORMANCE OBJECTIVE II-6 v
: . . ) . |
— —
State the number of terms in a given algebraic expression. LI -
- - ‘ . ,’\ . 'tf\\
N ‘ . ‘
State the number of terms in each_expression; .
' ‘ : ‘ . Ve et
a) xy - wz ‘b)) 4@3xy - 15) o .
. .o .'. @ -73 [P
Answer - '
'  Answer |
P . . J N " e )

Multiplé—choi&é. Determine the number of terms in the

., A ? -
) x-y)+ x ' d) ab - be. .
‘ be o . Xy + yz
D P | o .
* A‘ 1 - * « . « AQ 1 :r':
T i -
B, 2 ; N B, 2
- CQQ 3' - ‘4 C‘- 3
D. 4 ' D. 4
b\ .
Answer . ., Answer
‘% [ ‘ N *
- ". i
! . . L
. l.’. R . .
}
" .
. ¢ v
- 9 ,.‘ -
, - £2
4 &
' ) B o (‘ -
1 ) ' II‘I& .
) ! ( ! Q *

following expressions.

TN
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PERFORMANCE OBJECTIVE II-7 - e | \

i . ‘K L : ' . ‘,

, | ) .
Translate word phrases into algebraic expressions.

“ ' L)
" a) Mstch each word phrase with the b) Choose the open expression which
correct algebrazc expression., . 4 - describes the word phrase, 'One -
Voo : e . less than twice the number of
1., sﬁQ’Bf two, - A, xy o field goals." .
numbers . . . . e
4 B.-p/q - A, 2n
. -2, difference of , ' )
<y, two numbers . r=~-s ", B. “2n+ 1
3; Tbroddcﬁ'oﬁ'twa D, s +r s A €. . 2n -1
© - ¢ numbers RV . f‘ S SR
‘ * . ¢ ’ ) . Dc ) - < 1 .
4. quotient of t:vgc.‘w? _ g -
numbers ) .o Answer
- . "‘, “ -
& r. “\ R ? N
A o
For each word phrase, write’an algebraic expression.‘ ' .
¢y the sum of five and tyice W ! ‘ ' I * ’
Answer __ - B e AP )
. ' T T
d) ‘three more than thé’product ofy seven and t
. Answer ‘ B
e) the quotient of x and seven, decreased by five |
I B - -
Answer - A 4 -
f) fifteen decreaséd by n
‘ . -—:-.// v
* .. Answer
g) 6 less than x.

2

Answer . N

.-
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PERFORMANCE OBJECTIVE II-8 : . - - N " .

Détermine the solution set of an\qpen sentence by replacing the variable with
elements of a given domain.

N~

-
. PO . ' .
Using the domain Zl 2, 3, 4, 5, 6 7, 8, 9, 10} find the solution set of the
equdtion, .
a) 2x+1=11 I b) kx + 4 = 10
* Answer | Answer _
i -
‘ T~
c) x -1<7 d) 2x +3 s x + 4
Answer ' ~ Answer

11-16

—t
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UNIT IL - FUNDAMENTAL CONCEPTS

!

4, a) 1. 11
2. 60
3. 0 |
4, undefined
 .b) L

<2, 324

3. 100

L, 143

2 +3( -2)=28

5,*.[§6 - &)x3]:11

3 +4-6)x0=0

.év mets. N
1, &) D
b) 1. 3
2. 2
3 x
4 7
5. x‘
o,
6. 2
SIN
FIRE S
2 Ia) B
| b) A
c) B
1. 22
2, 56
3.7
3. a) A
b) B
) 1.
2.
3.
4
d) 1. 2.1
2. 21
3, 5"
4. 10

. .[(6 +5) x 3 -_7] : 15 = 2

8517

2
S
B
A
“1. D
2. € .
3. A
4, B
.
,v5_+ 2w
7t + 3
15 - n
x =6
5
¢
1, 2, 3
1
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' UNIT III - REAL NUMBERS; PROPERTIES AND OPERATIONS =~ .

I

PURPOSE

Unit IIX provides the students with an introduction to the rules and
properties that govern the language of algebra under the system of real
anumbers. . :

These properties are integrated with the‘basic operations on directed:
numbers to prepare the student to solve open sentences. These ideas add .
to the base ~upon which the course will be built. T :
OVERVIEW

A working knowledge of the basic properties of real numbers.is an expeeted'_
outcome. In a minimal or average course, emphasis should be placed on the

applications of these properties; while in a maximal course, a more compre--_;,z‘fw

" hensive understanding of the theory should be stressed

Computations with directed numbers ‘are reviewed, and the concept of absolute
value is introduced. It is mandatory that all students demonstrate minimal
competencies in working with directed numbers before proceeding to the

next unit. R < . o

~ SUGGESTIONS FOR THE TEACHER

Instructional Days: 8-9 I . ~
Minimal Course Objectives: #4-11, 13 _

Average Course Objectives: ALL

Kaximal Course Objectives: ALL «

Most texts relate real numbers to the horizontal number line. The concept
of operations on positive and negative numbers can also be illustrated by

examples dealing with up andrknnn,gain (profit) and loss, right and left,

above and below, north and south, east and west, or gged and bad.

.The term directed number is used in this unit instead of real nﬁmber‘to
emphasize the positive-negative aspects without restricting problems- to
integers or involving irratiomal numbers.

N\

The intention of Objective 3 (identify irrational numbers) is that the
student realize there exist some real numbers which are not’integers,
fractions, terminating decimals, or repeating decimals and that students
will be able to give some examples of irratiomals, such as /2, 7 , '
.12345678910, ... ) _ »

It is important to stress absolute value and its use in addition and sub-
traction of directed numbers.

|
¥

Some tricks to help students remember the rules for multiplying and dividing
directed numbers may be useful. One S&Sh trick irvolves using the idea of



i

"'good" to represent positive nuwbers and '"bad" to represent negative numbers.
. . Hence, the product of a negative number and a positive number could be
' remembered by the saying: "If bad things happen to a good person, that's
bad." Similar sayings are possible for the other permutatioms.

It is important to realize that the subtraction sign, negative sign,
opposite sign, and opposite cf a sum often are difficult concepts for
students to understand. :

v

Fractions .and decimals can be reviewed by including them in prsctice

. problems ' - . -
VOCABULARY \

\ ¢
absolute value - ) muItiplicative inverse (reciprocal)
additive identity multiplicative property of zero
additive inverse (opposite) - non-terminating, nop-repreating
associative property of addition decimals

., associative pxoperty of ) postulate
multiplication : .- property
axiom ' _ . rational numbers (%) :
closure property of real numbers real numbers :
: ' ‘ reflexive property of eqeal ty-
commutative property of repeating decimals
multiplication : similar terms f
- substitution principle
distributive property of - ‘'symmetric property of equali
multiplication with respect - terminating decimals
‘to addition _ , transitive property of equality
. ' .
integers (Z)
‘ rrational numbers (Ir) .
¢ ike terms : ‘ .

¥

‘ . magnitude -
/ mgltiplicative identity

i) o
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UNIT III - REAL NUMBERS : PROPERTI‘ESVA.N.D OPERATIONS
| ENTERING PERFORMANCE OBJECTIVES | o
& . . o
1.  Add, ‘subtract, multiply, and divide directed numbers. S
’ 2. Evaluate algebraic expressions.

Assessment Ta‘ks | . | o
1A -hes a) P B
"\» -‘ . . ) . ‘ .

| b) .9 + (~3) _ v b) .
¢) =7 + (-11) L e | |
A -5 4 (-32) & o -
o 1 . ‘ )
e) -65“_("35) ‘ Z e) .
£) 7%;— 9% o £) o o
9) 3oo - (=200) @)
. . ' . - . . . . ) £ 3
R) 3 - 12 - “ 'n) o | e
- t \ . Y » ‘
1) (-0.25) (-8) .y
. . 3) =7 (21) | B 3) | I o
) . l ) - l ' 7‘
. SR D) (3 X
1) (-2) (=5) (=3) T S ‘ | |
N ~‘. . . » T ' . . . f\:- 8‘
m) 18 : (-2) m) S T
n)  (-26) t (~-8) o n) ' e
. A — - - . ' .
!' 0) ("3;2) <, .2— - i ! Q) . : . ) . | ¢
5 _9, .4 -
P) (—‘é') = g) . _.p) 4_
. 2. If a = =5, n=17, £t =10 and m = -3, find the value of each of t;_he '
‘following: a) a + t + 4 T oay o~ o
' , S/ +n , ,
b) a% + 10?2 +1 ») B
— .
322 .
a-m c)
c) -2n2 T
a) lpe2 d)
2 .

| . 1I-3 : | KT)




\\;‘\‘ /. w‘ . ‘ ¢
o m@i‘x - o . o ,A,N ) _‘“‘; s .h . ’ i : -
S, ',.< . UNIT,III - REAL NUMBERS: PROPERTIES AND OPERATIONS
. A ) ) . i«. . , ’ X j\“ ) ‘ ) T ‘ .'l‘ -7 ) A
*  ENTERING PERFO‘RMANCE O§JEC:IIVES T . -
- .+ Answers - I - _ S e ‘f ‘
. 1.‘ : a')-’ ‘- 6 . A~ I . , A | ‘ '
oty a Yy . : X )
> Tl b) 6"( . " s SN ‘ L. - - . )
," . A g \ ;.'«'.-"‘M’ K o . '
- . c‘) . _‘-».18 ) ) r,.‘ « LR )
- -‘ﬂ ’- - ) “ ’ .‘ ’
: < &) - 37 ) Coa g
s . e) , . 3 b . ' Lo " ,
R £) - 2 . L
e st T
’ ' . ' ', ’ /
. h) - 9 o :
. “. .. q? . R o o ) -
. 1) 2 7 . 4
A S
o ' / j)a -147 . . .
' , -k.) - 7 . . -
,.:.‘ ' S N ‘ ’
., D - 30 . .
- “a [ A. ‘- o .
W 3 - ‘-m - 9, ' "
" i N N -y
L ' - 31 - ‘
# A 4. &) - .
. 5 o)t 024 ,
] '25 te .
e, P 81 TP
- 2. ‘3) " zi’ ) ,
B, C 3 ‘ .
Yy * ! CaN N
R . { Y
.o c) 7 ‘ ’
* K ) . R . -
).t =150 «~ .
\‘ ,J . ‘\ 1 ;
] 9\ ., R &
v.:‘ - A ! ! Y ~ h . -

Q . o $ ~ ¥ Tt

EMC . Lo . , S ¢ ‘ | L ' . . o

N . - 1] .
o » ¢ ‘ : ae '

3 Al -
. .
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UNIT III - REAL NUMBERS: PROPERTIES AND OPERATIONS

PERFORMANCE OBJECTIVES

1. Determine whether a given set of numbers is closed under a given
operation, (III): '

~ A
2. Identify the following properties:
v a)“reflexive property of equality
b) symmetric property of équality
'c). transitive property of equality
d) commutative (+) ‘
e éomﬁutative (x) \\\ ' - ) ’
P f) associative (+) , . | | : L
g) aséociative (§) | ' ‘ .
h) distributive property of multiﬁlication with respect to addition
i) additive iéen:icy | |
j), mulgipl}cative identig;\\\\\;Tff// ) \\
k) ‘Additivé inverse . o |
1) multiplicative inverse g
ﬁ) multiplicapive property oﬁ zero (1> ‘ .
_n) substitution prinéiple
. 3. Disgingui;h éetween rational and irrational numbers. (III)‘
4. “Staté the absolute value of a given real number. (II)
5. Add directed numbers. (II) ‘
i 6. State the additive in§erse (opposite) of a given real anber: (Ii)
‘ .7., Subtract directed numbers. (II) | .
& 8. Multiply directgd numbers., (II)

*

9. State the multiplicative inverse (reciprocal) of a given real number. (II)

10. Divide directed numbers. (II)
\ :

kayg

11150 .




9

11. Simplify mathematical expressions involving directed numbers. (II)
12, Simplify numerical expressions containing absolute values., (II) .

© 13. Simplify algebraic expressions by combining similaf (like) terms. (IIs

Y

Minimum | , Average - Maximal
#4 - 11, 13 - ALL ‘ ALL .

KEY SKILLS FOR END-OF-COURSE TESTING

4, Add and subtract directed numbers. . ) ‘
: -

S. Multiply and divide directed numbers. *

6. Combine similar terms. | | ' \>
- “/f\<u/
L‘ *
- ~9\
"
»
o
< :71

I11I-6 ‘




UNIT III - REAL NUMBERS: PROPERTIES AND OPERATIONS

CROSS REFERENCES

TEXTS (BY AUTHOR)

Dolciani |Dolcianilposter |Jacobs| Keedy { Payne "Sobel Travers
) . et al et al fot a1 et al | et al Banks et al-
Objective | (1976) | (1978) |- a1974) ] (e7ey | (erTm| (977 (1977)
| ' 52-54 .- 49-50 {470-4721 29-31 |19-20 34
: 2128 56-59 448-4521
' DT T as 40, |52756 | 2To0 }00ES 122 14236, 36
2 67,88-94) 7174 120> % “l61-66 | 65,70 | 41,56 |19-24,28-30 15116 |
180 | 98-105 ) 77 500 ]60,113 |33-34,40-41] “i84
3 186-390]401-406 | 335 |30-33 [389-393| 22 ]40-44 1316
4 39-40 |76-79 |63» 89 l25.28 | 54-56 42 |69-70 17
wpet ~ha38-40 |
|l s 62-45 les4-75, |98 = 07|43-51 | 57-60 |45-47 {73-76 © 30-33
o 9-97 e | 38-40
6 38-40 | 71-75 - Is2-55 | 57-60 |41-42 |33-34 3%
92-97 67-68
3
7 52-55 | 119-126 |g9 - 72 |72-76.] 64-67 |51-53 |86-88 42-45
A F —?
- - - - 68-72 | 55-56 }77-81 46—49
8 63-65 | 98-107 |gg - god 56-65
9 ] 70-72 | 104-107 {91 - 93| 77-81{,73-75 | 60 38-39 56
’ |
10 78-81 | 130-136| -- | 77-81| 73-75 |60-61 }88-90 50-52
11 55, | 101 49 - 501 60,86 --- -~ | 82 68650
68-69 | _
| —1
12 40 76-79 - 25_28 - | 43 78 17-18 .
13 101-103) 58-63 |49 - 50| 64-71} 76-79 | 64-69 | 61-64 78-80
I11-7 ’
O
o



UNIT III - REAL NUMBERS: PROPERTIES AND OPERATIONS

CROSS REFERENCES

TEXTS (BY AUTHOCR)

* Denholm Dg@hilm { Jacobs Jacobs —Jognson Jolgnson _
Objectivesf S5 30 o} SUI _ioAPaxe 1) N(part II) (e§Ee2h | (e8Et21)
Fax art T -'77 (1976) (1976) | (1977) | (1977)
) 1 157“160 - - - - 29,33 \ - - - .-
2 %g%:%gg 1 13-15, 7-8 } 20-23  29-42 104-106
162-168,1731 22, 25 26,33 112-116 | ---
246-249" " .
3 - 342-343 355-356{ 27 47 260
& 261 10-11, 16 | 228, 2 128,136 30
1 s 236-240 16-18 234-242|  —-- | 166,149 | ---
6 240-245 7-8 218 29 136 - -
7 250-252 19-21 294-298 --~ | 128-146 ---
8 264-266 - | 22-23 266-271|  --=. |128-146 | ---
270-272 . 1
9 90 25-26 70-71 33 {128-146 | ---
278-281 | 308 :
10 276-277 25-27 311-312} - |128-146 | ---
11 252, 272, | 23 --¥ = |128-146 | ~--
277 ,268-269 |
Y
12 261 11 229 -3 |107-109 | ---
13 1273-275 38-40 31,126 | 189-191]107-109 21
284,301
73
‘ I1I-8 ;



PERFORMANCE OBJEGRBE III-1

~

LA

.

Determine whether a given set of numbers is closed under a given operatiom,

Determine whether the given set is closed under the given operation,

—————

a) 1, 2}, addition
b) {0, 1§, multiplication

¢) $2, 4, 6, ..} division
Undexr- which operatidﬁ(s) (+, -, X, +) are the following sets closed?
a) fo, 2, 4, 6%
e) §3,6,9, 12...3 . ‘ .

£) {Integers}



PERFORMANCE OBJECTIVE I1I-2

i . i ' . . j - .
* ‘*“. .

3 *

4

Identify the folfﬁwing properties: ireflexive, symmetric, and transitive,

- |commutative .property of additionm, commutative property of ltiplication;

o

distributive property of multiplication with respect to additidn,
additive inverse, multiplicative inverse; mmltiplicathe property of Zero’

subs titution principle, additive identity, multiplicative identity A

’

associative property of additionm, associative prgzerty of" multiplication,

’ ¢ ) N. e a '.l . !
a) Match each property with the approprieke examgle'
. & .

L3

1. If54+0=5, then 5 =5+ 0 A, Suhstitution principle
2. 5(x +y) =5x + 5y : B. Commutative prcpeity of -
v . addition K g ,
3. {x + 3) 19 = 19(r + 3) . : !
I | | v ¢. Commutative prcperty of
4, x+ (7 + 6x) =x + (6x + 7) o multiplication . l
- N . . . r, N . .
5. 97 (100 +.1) = 97 (101) ' D. “.Symmetric property,of ‘
' . : equality v

e E. Dietributide property of

'/ .

v Yy , multiplilation with respect

to additiog 2

b) State algebraicelly the following prOperties.

.

s © : :
1. Associative property oi-additicn o, PR : s. o
’ o Y
4 » . + ‘ : o
y i x T‘_ N ¥
- S . .
2. Transitive property of equality &, . : 5 .
. ‘ . [l . o ; .'..$ f $ p
| I =g T ’ )
3. Multiplicative identity SO T,
b ]
- »
Y - 3 a
» *
-t ' . % »
! B @ '
[ ] ¥
»r
! * 5; »
*
‘ o
i o .

11I-10 L
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PERFORMANCE OBJECTIVE III-2 (continued) .
{ ’ . . -

L * . .
Identify the follow1ng properties: reflexiyve, symmetric, and trensiﬁive,‘~

commutative property of additiom, commutative property of multiplication;
associative ‘property of additionm, associative property of multiplication;

. |distributive property of multiplication with respect to addition;
additive inverse, multiplicative inverse; multiplicative property of zero; |

substitution principle; additive identity, muitiplicative identity.

|

e) Name the property which justifies each step in the following:

- ' ‘ ‘ \1\

¢

1. 16 + (27+14) =16 + (14 + 27)

2. 16 + (14 + 27 (16 + 14) +L37-

(16 + 14) +, 27 = 30 + 27 L

4. 30+27 . =57

\ )
3

y ‘ A
P L ,

"d) 'For all real numbers a and b: ’“, e .

1. (a+3)+(5+b)= [(a+3)+5] 4D R

2. = E”‘ + (3 + 5)] +b
3. - (a+8)+b '
4, = (8 +a)y+b | ] Q
. 5. = 8+ (a + b)
v i \ -
\i - Y
. |
¢ , [
o ’ .‘\
’ LLEE

WL fk)
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'+, “PERFORMANCE OBJECTIVE I1I-3

-~ L]

|
! +

I
, ¥

'Di,,stinguis‘;h between rational and irrational numbers, |

B >
R
4 ¢ . )
] ._’ * .
b

g) ‘'True or false? .

{irrat ional numﬁers} < {ra't ionsl

mnnbers}

{irrational numbers}c freal numb_ers}

folc firrational ‘numbex{sl

§integer's} € firrational numbers}d

k)

number as ratiomal (Q) or irrational (Ir),
{ . . i

0
rr
.15
;12112111211112..L
|
|
. E

e

i
i

o
¢
’
o



-t : s : )
* PERFORMANCE OBJECTIVE III-4

State the absolute value of a given real number,

-k

Simplify:

Cd) . | -28.5 |=

b) [0 |=

) |16 |=

d) True or false?

| 14& The absolute value of a negative number is pasitivg,"
2. The absolute value of a‘positive number is pegative,
\\\ e 3. The absolute value of 0 is O,

¢/

§<\ 4, The absolute value of a positive number is positive \

1IIE88




¢) True or‘.false?(.#'
1. -6+ -9 = 15

9 + -3 > —6

L, 54+ -3 5 -5+3

' d)‘ Add the following:

1. -98 + (-2 + 53)

/
2., =101 + (-99 + 28)

4, (-l.2 + -5.8) + 4

3. (-3 +4) + -1 = -3 +°(4 + -1)

3. (19 + -16) + (11 + -23)

PERFORMANCE OBJECTIVE III-5 | CUTT AMTTITAD 0rana0s gy

e S RUE RN . _§

Add directed numbers, elBV i Coarie )
. \ . AN

o ) e e e}

@) Add each of the following: . DY E Fagune®

1. =17 2, -28 3., -28 4o <15 .. B8 (s

+8 -36 0 42 ; |

‘ o e O {d

b) Add each of the following: e N

<1 427 + (-9 + -13) gs2iuil o AurT (b

-2, -7.5 + 8.8 foowed oo arufdads AdT L e

I A | e e e ey e ,
3. ._5_5_ 4+ 85 - owr " s fooerta gapgloande T —
4, -6 + =4 Vi towde T o
" irlosds N



PERFORMANCE OBJECTIVE III-6 .

¥

State the additive inverse of a given real number,

i

Give the opposite of each number:

- . 1¢ 13
2. -16 -~
b)Y 1. O
' 1
2, =13
c) 1. a \ )
2. =b
| 1 © . L. -
d) 1 3 |
2. -%

(o8
e
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. PERFORMANCE OBJECTIVE III-7

Subtract directed numﬁcrs,'~%' B

| :

ITI-16

/ »
a) Match each difference with the corresponding sum:'r
‘ 1. 9-6 A, -9+6
2, ¢9 -6 A . B. -9 + ~ ... 7
3. -9--6 , C. 9.+ -6
4, 9 - -6 - D, 9 +6
Subtract:
-0 . Answers .
b) =45 - +17 s
“¢) -38 - (-12)
. .
o~ :
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PERFORMANCE OBJECTIVE III-8

-

Multiply-dirccted numbers,

3

L] «

@) Find the®value for % that makes e

: i -jx =9 | |
:::::z;.-'-(x) £ 4
3. e (1) =1
4. x(=3)(-2) = -30
- Multiply the followings
B L -13) (+3) =
2. (-6)(0) =
O 1. -4(-3) = LT
2 6@ - .
d) 1. (-4)3 =
2. 2(-Q)=F
\ o $

ach&statement true,

PR
.

o

Answers

*

I1I-17

52

S

(233
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‘ - . - -a o g o' e . Q " (‘. - .‘. - ; ,‘ \ .
. L ¢ vt e Yooy . . I7Y »
o . PEREORW\NCE OBJECTIVE III*9 . S e : S i -, )
- : R Ty o : .0 tes - -, R
‘ L N » ~
. - = - - e . v caliE ) * . .
ar ‘ - ‘ rs
AU A Sfate phe multipiicative inverse of s~given real number ﬁ% . T )
L.t » . . LR I , - -~ o
[ . p . . = Y 3 :
. k3 W T Tee S, e ; L. <
rer ! * * 0.‘ ) 'R - & £ 5 ! ’v :‘ ) « ‘ e * . & B
’ o - N ~
:' * L. T 3 . ) ‘ ‘, ' " A LI . ) Y * . -
) .-" . . : .,‘ . : 4 J* o r | )
v -4 . e ) ‘
B St.at:-e tbg mulc\iplica:;f%e nnverse for each of .the £ollow1ng Ly -
g W T 4 . ;

Answers : X

L] -~
o .. ) .
. — . .
4 r ’ , e
a 3
. - M > E]
s ~
T, . - .
. P * ' & -
- R 4‘, ~ +
.. N " .
\ - - . 1 « r‘\
’ & ¥ .
. ” ¥ .
a " - . - )
. N
3 . W, - .
: B
B - -
LI 5 ¢
! . .~ . a
- * » . . o
S : %
Y w - - H va
- . .
e . . y .
e ‘ . a
s o« - .
. - » .
) -
eyt . . M
. : PR
“ - e Al N - .
M -
- ' T e ’ .
. oV » - .
A 1
% ' -
-
. 0 Ca
L34
PN - , , .
- in o N
> te »
\ A ’ N ) . ae
" , o , " ar . .
.
! ¢ . N S 4
) A k& -
) I N
. v .
. = ~ . - h
. . .
N h ~ @ * ~ ~
. o . , -
. )
L
0 I .
- ’
B .
‘ - - .
. ) -
4 -
} H »
- - Y N 2
.t 3
¢ A} -
)
¥ . s N
N 3, 3 1
5 a
. N
. — ) .
. \\¢‘ , 2
N » :
L]
N .
‘ -
N .
A B 4 . -
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. ,
L " P - &
N > e
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- ' A
-
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B . R
oy
- - . N -
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A .
Y 1 *
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h ‘PEREORMA,NCE OBJECTIVE III-10 ‘ \
_ _ | : :
Divide directed numbers. .
s *a7. Write each quotient as a product: |
. ' Answer .
‘(_ 1. -36 + ;2 ;
" 2, 36 + -L
2
‘14
3. ")
; 3.
5 1
40 2 ! .
. 5 ~ *
Divide each-of the foilowing:
b) *-144 = *9 _; . _ R '
) *-12 e A -

©e) -75°: <15

N\

~d) 100 = 220

®

.‘x i
_ ®
1 ‘ ’ |
) . § e
) A
¥ ¢ 594
. \

. ™ I11I-19

.8y
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PERFORMANCE OBJECTIVE ITI-11 .
. . ' ‘. . - ?
. | Simplify mathematical expressions_involving directed numbers,
R . 5 .
. ’ : g
leta =2, bw-7, c=6,d==-5 ¢==4and £ -1, Evaluate each of the
following expressions, ° . i ” g/ '
S a) abc -~ def | ' | .
—— \ . .
: b) abc
e . .
c)- ab + cd .
| ef .
‘ . 3 a ‘.
{ - d) af - de .
¥ ' b+ c
N
\ n
bl ¢
e -
M g '
- ! ' ﬁ . '
} t i @
¢ t “ ‘5
. T N r
.
N ’ .o
* “ ’ . s
SN . _3
1 « Y -
2 . “E’ s
L) j' P
4 ; , -
E | s
' ‘ ‘ ) s & . ‘
L] ~ 1 .
95 .
) . ‘ e .
< .
- N 111-2p - )
2 ~ . \
“\ | .
' “p

e



L : : . A :
- ‘\\\\\\‘ d 2. | The absolute value of x is less than the absolute value‘aE\zii
Y . T . . . Lo

AR

PERFORMANCE OBJECTIVE~ III-12

A

‘Simplify hume;ical expressions containing absolute values,

. é . .. - , . A . \
L.} - s ' LN
K TN : , L .
Y
Simplify both a) and b)) , : Answers:
&) Lo-(-9 | .ot .
2 |- ] -Z H ‘ 2. >
3. - ol ) 3. - ..
Vo (e R '

2. 3&'-4 ENEY

3, &~V AL+ 7 E ' . - |
' o X \‘ e . )
- he b |27 | m12] be o
c) State whether x or y represents the greater real number, ) '
"“\ (‘S

1. The absolute value of x is‘greater than the absolute value of y.
-. Both x and y are positive. :

s

\Both x and y are negative, .

. ' Y 2
3. 'The absolute value of x is greater than the absclute value of y.
Both x and y are mnegative.

————

. ¢ ‘ . ) ‘
d) Choose two numbers, m and n, such that. the absolute value of m is greater
than the absolute value of n and m is less than n.

’
t

Answer . .




LR

B) 1. 8x + 5y - 3x + y

), 1.7 -r -r -3r

&

PERFORMANCE ‘OBJECTIVE III-13

Simplify algebraic expressions by combining similar terms,

"

. -

Simplify by combining similar terms,
- s Ansvers

8), 1.\ Sr - 5r

2., ~6m+ m

o 2, -Tx + 7 + 3x -3
e » q 3 . C e

c) 1l.. -3r +i3$ +'2r -23

2, -2x + 2(2x -~ 4) '

-~ .

2.,4r - 3(r +1) + 3 .

L]
" x4

-
-
L @

I

-
* » P
\ <
TS 1 AN\

\}
R [11-22 . <

>
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UNIT III - REAL NUMBERS: PROPERTIES AND OPERATIONS -
_ Answers _
1.‘ a) not closed ' " 3,a) 1. F
S e Y
v ,. ©) not closed - 3, F
d) none | : e 4. ‘F
. ¢
f) +5 = x. C) Ir
' d
2. a) 1. D X ) .Q‘
‘ - e) IR
2. E S [} :
i 3.4 € I . 4. a) 28.5
4, B ' b) O
. : ' ' r
5. .A S L ‘ c) 16 ~
‘;'.. - ¢ . r . R ’ - . .\
> | | - d) 1. T
b) 1.' x+ (v +2) = (x + y))+ z ¢ N ..
: i : : oY : a.“ . !
. R - - . . L 2: F !
. N 2. If a = band b = ¢ thena=¢ « ° :
' o N . : J 3, T 7 o
3- 1(2() = X : e - . ' ' ‘@
- . . ‘ "A. T‘ .
c) 1. \Commutative (+) N
: S N “~5.a) L. =<9
2. sociative (+) o T e
- ‘ . ' , . 2. -64
3 Supstitution A ' .
. ' : . ) 3, =28
w4, Substitution\ ’ . SN LG
'\ ' ) )\ R \ ' 435 +27
, . N ~ f. . - ‘e »
. d4) 1, Associative (+)- R § b) 1. 45
2. Associative (+) . . .2 1e3
Ve, Substitution S A 7 | 3."31
k.. - N . ..A v *r . 4
4, .Commutative (+) . ' v S _
‘ . . 4, =10
3, Assocggtive “) - e .
: . Q “\o h
‘ . I11-23
- o - .*7‘ l‘ kY “ o 8
. - .\ —_— i 8- -
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UNIT III - REAL NUMBERS: PROPERTIES AND OPERATIONS
_ et N : ‘
Answers (continued) 1\\‘ | / N
5. | 8. &) 1, -3 1. ) -0 7
2 -4 b) =21 : .
| 3. 5 ¢ 11
i b) 1. -39 4. o
y ) g 12, &) 1l.v.59 -
J 2. .0 ‘ -
| R 2.7
; c l., 12 :
| ) 1 . 3.0
| 4. -3.0 - 2, «12
. . \\ Tee—— ————— o 4»: "6
6. a) 1. -13 d) 1. - - [T
, ) 1 \12 by 104 .
2. 16 N : * | o
- 2. -3 | | | 2, 15
b); 1. 0O 93 a) 1. 1 . 3. g ,
1 .
, 23 S 4. 40
o 3
c) 1. -a b) 1 5 ﬁ) 1. x
2
2. b £
‘ 2. 7 2, x
_1 . . . -
9 1 3 ¢c) 1. 2 3. y .
, L .
2 2. No reciptrocal d) Answer varies
7. 1. ¢ 4 ; '
‘a) d) 1 13- 13, &) 1. 4r
~. - 2. B
. 2, -3 2. =5m
3. A 12 - { |
7 10, a) 1. -36x -1 b) 1. 5x + 6y
4, D 2, i
2. 36 x -2 "~ 2. -~4x + 04
b) -2 | - :
3. 14 xS% c) 1. -r+g
c) =26
i r - 2. 2x -8
2 5 : .
d) '3 : 4 Py
D g { b)Y -16 - | o d) 1. -sr
c) 5 2, r
‘ -5 ‘
o~ ,| 9g .
: I11-24 7
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2 ' UNIT IV - SOLVING OPEN SENTENCES AND WORD PROBLEMS

}

. PURPOSE

This unit provxdes students with the opportunity to apply the sk¥lls mastered
in- previous units. EmpHasis is on the techniques for solving open sentences.
Students are introduced to equations and ‘inequalities that require & sequence
of transformations. A systematic approach to work problem analysis and
solution is developed.. This unit is the keystone of the course.

] ' - )
. .

OVERVIEW

Basic transformations.for solving open sentences are présented. They are
applied to equations of varying-.complexity. .

.Ineqnalities are treated in a similar mapmer. Emphasis is placed on the
difference between the multiplication and division transformations for
;equality and the unxessponding transformations for inequality. S
Specific techniques for analyzing and solving word problems are discussed.
These ‘techniques are applied to.the solution of consecutive integer, age,
geometry, uniform motion and mixture problems. a

.
L ' . N i)

SUGGESTIONS TO THE TEACHER . o ' oo : . o
: . o ~ /
Instruckional Days: 20-25 ' : »* .
©  Minimal Course OBjectives: #1-8, 10, 12-15 = ‘p®. "a
Average Course ObJectives* ALL except #11 . .
Maximal Course- Objectives CALL T, - \

.'Due to the length of this unit, it is Suggestgduthat'at least two tests be
'given. Emphasize to students that transformed equations are always equiva-
lent to theioriginal equations. They have the samg solution set.

Students frequently have difficulty in deciding what order to apply trans-
formations to solve equations of the form ax + b = c¢. A technique to use
in” explaining the solytion of these is the following analogy to unwrapping
a birthday present. In opening a birthday present that is wrapped in paper
and tied with a ribbon, one could remove either first. However, it would
bé mucth easier to remove the ribbon prior to removing the papex. 1In like

. manner, in equations of the form ax + b = ¢, it is frequently easier to

' remove the constant term before removing the coefficient

Flow charts can be very useful in teaching the procedure for solving equations,
- It is strongly sugpested that a check of all solutions be required

The importance-of proficiency in<ohe reading of word problems cannot be over-

. émphagized. The $Q3R method (survey, question, read, recite, and review)
can be a valuable approcah to use.

S | | V-1 -

Q ‘ . .‘ . ' -. ‘ ! ‘ )\9') , -

o




&

Objectives #12-15 suggest an apgroach for attacking word problems. Teachers
may want to use their own scrategies, and suggéstions would be welcomed by
the mat coordinator.}

The use of calculators may be desirable to ‘facilitate computations in the
solution of word problems, particularly when decimals are involved..

L VOCABULARY . . ‘ ot
| addition property of equality " left member . ' -
b addition property of inequality . linear equatiog, ¢
angle .. multiplicatioch’ property of equality
. comparison property " multiplicgtion property of imequality
complementary angles o open sentedce -
, \ ‘conjunction *~ . o rate : ' ff;, ,
A | consecutive integers— ~ ray . ¢ e coT '
i - degree - ’ .right member ' ,
~ disjunction . root I 2
e distance 'solution set’ 4'#5
~ - division property-of equality e g;:r;gction property of’ equalitf” }‘-
; division property of inequality , subtraction property of inequality
- equation , ‘ ‘ - supplementary angles
equivalent equation . ‘transformationﬁ '
equivalent inequality transition property of inequality
inequality L N

L
L

IV-2 R
. ¥




,UNIT IV - SOLVING OPEN SENTENCES AND WORD PROBLEMS
- : «

" ENTERING PERFORMANCE OBJECTIVES

-

1. Add, subtract, ?hltiply, amd divide directed numbers.
{ 2. Name the oppoSi%i-and reciprocal of a number,
3. Combine‘similar terms..

4. Graph a set on a number 1ine.

LS. Mulﬁiply algebraic expressions using the distributive property.
T

. Asgessment Tasks

Loca) (29 42 | Ca), g
' )  (48) 43 e .
c) 143 + (-482)" | , c)‘:}

d)  -6.4+ 16.6 + (-12.9) + 8.4 )

\ e) =-0.6- 0.4 | | e) ____ .
£) ~ -0.50 - (-0.20) ' £) . .
. T | . RN
g) +10 - 32 g) i .
h)_‘ 12 - [-(5 + 3] I .
1)  -3(0.321) ’ ) | .
Y HoenHad T D
L k) (=3 (=5)(2) _\ SN
1) (-0.5)3 | 1) -
m 3.5 (5.7) T w)
.‘- .9 *
n) - ‘32*{ 100 . - n)
p) 108 @ (-6) - ‘ - P)
Q) -.170 1 (=.05) : O
‘ .
’ © vl




'UNIT IV - SOLVING OPEN SENTENCES AND WORD PROBLEMS

ENTERING PERFORMANCE OBJECTIVES

Assessment Tasks (continued)

2.

a) vState the\oppésite of each of the follqwing_numbers;,

| 1 -5 \/ |

i (2) 6.37
(3) -4

) 0 '

b) _‘State the reciprocal of each of the following numbers:

w7 |
- 4 '
3y .7
(4) x

c) Which of the following numbers is the reciprocal of 1.5?
@) -L5 B
’l .

(2)

. (3)

Wik bW
{

(%) 1%
¢ .
Answer . 3

d) 1f x is a negative number, which of the following is the opposite

&

of x?
» \ ' .
(1) x , : . *
' 1 “ w! C
| = ¥ . :
(2) x A
A !
3 -5 -,
(4) -x T ‘ » ’ .
{» g \
"Answer ~ f}:}
AT EE A 2 .
A ‘
& ,



_ UNIT IV = SOLVING OPTN SENTENCES AND WORD PROBLEMS

m“ww. ENTERING PERFORMANCE OBJECTIVES

. o,
' Asééésment Tasks (contihueéa_ o | - ( 2
‘3. .Combiﬁe similar terms. | | ,\. | '/2 | | o
| a) (4~ 9c2\+ 15t4) + (3t’+ + 2:2 - 1) L A L
b) (8x3 - x2 - 5x + 6) + (143 "-« 7x2 + 10x + 15) . b)
c)s £17m2 - 13m - 6) - (3t 7m + 17m2) - c)
d) . (2x +7) - <§x +9) o | d)

\\‘

4. Graph the following set# on a Horizontal number line? . "<> . .

E]

a) ;fwhcle numbers lpss’;han(S}' ) | - ¢ o
- " I - R Y ‘ ‘
. SRy e g yry y«p—s yge Jé SR R I I T I
. ) . . . - . ) . A- . -' \“ .
o b) {integerg}between -5 and 3} . ‘,? ‘ |

/ .
F S Y WY N SUNSS S T S Tm— TS TS

~[0~F-F~7 ¢ Ny Ry o5 1 a3 ¥ S5 e 7 ¥ 9;';}.

¢) {real numbers greater than’'-2} = .

1_“ . L £ 3 €& g 3

i W W S |
=ir— 9~ s*?-é-f V31T 6 4 2 3 456 7 9% /0

-d)  {real numbers between -7 and 3, including 3}

L £ : ! Y 1 i " i P 2

£ o 4 2 £ § A
-/p~1‘-$ 7 - 6 ~S~¥~3-2~/ 0t & 2.4 5 64 7 9 9 1?

I

N ‘ ' .

5. . Simpllfy each expression. T e
a)  7(xZ+F) + 3(x2 +y) + 9y . a)
b)  8(2x2 - hx + 7) + 3(12x2 - 5x) . ) b) -
c)  2(3x2 - 5% - 2) - 3(8.—- 2%2 +, 7x) o)
a5 3em? - m+ 4 - (20 +3m-8) Cd .
.8 ) ? *
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Y A | ' a1
UNIT IV - SOLVING OPEN SENTENCES AND WORD PROBLEMS ’
ENTERING PERFORMANCE OBJECTIVES
Answers - ‘ - ' ' '
1Loa -1 ° e -Lo 1) 0963 w3
Lo - s
b)) -3z £) - -0.30 -3 -
o 2 . ) o j)ﬁ- 20 | noA
c) =339 g) -42 k) 30 . - p) ~-18
d) 5.7 ~n) 200 . 1) -0.125 - - g) 3.4
J 2. a M5 ®» M 3 @ @ )W
| @ -6 @ -3 ’ _
3 4 e 2 ,:
(4) 0 w1 |
X e
( 3. a)  18t4 - 7t2 + 3

b) 22x3/~ 8x2 + 5x + 21

.J . .‘. C) 7{11_ 9 i ‘ . | . - ' v .
, . d) - .Eﬂ - 2 A ' A I

4, a) R | ‘ : - O )
e A 'y 4 - i i L i S o
RV IEN Bk Bk 4 ‘&"ﬁ'ﬁ‘ -3 -2~/ { G 7 29 /?

__i b) 4 t. ‘L‘ i S N W 1 ‘ ‘ Y 3 2 4 ' { [} » >
v =l ~9 -9 =7 6~ -4 =3 -ari O 1 S ¥ & 6 7 ¥ ¢ 0
¢)
L :
D dy
7§ . .
‘4 )‘Si 10x2+19y ‘ ' ,,,’ .
o v" i ¢ . - " )
1!
[
V-6 g ’
& f ML )




UNIT IV - SOLVING OPEN‘SENTENCES AND WORD PROBLEMS

PERFORMANCE OBJECTIVES

X 1. Identify the addition, subtraction, multiplication, and division
o - properties of equality. (I)‘ N

+
t

2. Solve equations of the form x + a = ¢, using the addition (subtracti n)
property of equality. (III) . \

3. Solve equations'of\the form ax = c, using the multiplication (divistop)
~ property of equality. (III)

Il

4., Solve eqeations of the form ax + b c,‘psing'the,appropriate ;
properties. ” (ILI) : . ' § CC

1 . > ' <

Il

5. Solve equations of the form ax + b

cx + d, during the appropriate
properties. (I1I) . E : J

)
6. SOlVe equations involving the distributive property of multiplication
. with respect to addition. (III) N S

PN ‘ K .
7. 1Identify the addition, subtraction,; multiplication, and division
. propertiés of inequality: (I) ¢

-

-

8. Solve inequalities, using the appropriate properties. (III)

9. Solve compound inequalities by applying the concepts of union and inter-
" section of sets. (III) .

n » :
10. Graph the solution set of an inequality or compound inequality on the !
real numbex Iine. (III) : ‘ .

N solve oper® sentences ihVOlviné‘ebsolute value. (III): SRR

-~ L

12. Translate word statements into open sentences. (LII)
* : ¢

v

.
P

13, Writg alggﬁ% i expressions representing the unknown information in
a word pro§T§;?\\TfVT\“
- B . P ° . \
14, Write an open~s§ntenee expressing the relationship stated in a problefn.
(1Iv) “
15. Solve various types of word problems, utilizing an organized approach.
. LIV e .

Minimal . " Average Maximal
#1, - 8, 10, 12°~ 15 All ' All
KEY SKILLS FOR ENE “ OF - LOURSIL TESTING o "
.Pf»
.;7. Solveflinear equacions infone variable applying the propérties of
equality.- < et s . ,

l

, 8. Solve linear 1nequaiitie% in one variable applying the properties of-
. inequality, e + v
. R Y - ‘,5 s - /
9. eSOIVe various types of word problems utiliziﬁg an organized approach.
| b | ‘ IV-7 . |
s o ‘ b Sgﬁ;
ERIC R < s




UNIT IV - SOLVING OPEN SENTENCES AND WORD ??OBLEMS «

CROSS REFERENCES

TEXIS (BY AUTHOR)

I‘

. pplcidfi |polciani Jacobs Keedy| Payne Sobel |
i : Dpet al | et a1l | Toster | et &llet al | panks 4 il
°b3'e°tiﬂ (1976) (1978) | et al (1970) | (1998)} (1977) | (1977) | (2977
| 1 48,74 117,127 | 73 99,107 {102,104 123,129-| 82,85
9%, 98 .
—— = .
| 48-49,56 ‘ A o3 84
2 56-57 119 73-77 }101-102]102-109|79-81 123-;24 ’
3 74-77 129 94-99 110 - |i04-105)76-78 |129-131 | 86,87
: ‘—.ﬂ._iz-sé_ Jr;«»
. - ., . 3 N ] ‘
4 L 85-87 138-¥89 | 102-104 [111-114}106-109 |82-84 }130-131 93-35
5 107-109 |148-150 -- 115-118} 107-109 | 88 130-131 | 96-97
| * 127 -
o - - .
6 104-106 . {139 -- 118 ‘%10‘111 89,93 |[130-132| 96-97
] S 127
7 261—264' 162-163 | 124-129 1119 127| 276-278,¢92 125,132 i;g
s 222-2&1
_26° ] 124-131 0} 276-283 | 93 125-127} 120,124
8 261-265 §166-167 126,130} 276-28 125-1211 o1 |
4— . e ,‘“_—_‘ ——
9 274-278 168-174. | 132-135 1 134,138 /. 107-110] 135-138} 134-137 ¢
10 274-278 167 132-135 | 131-132| 284-286 | 90-93 | 13s-138| 135-137
. . . [
11 -280—251 174-176 | 137-139 --- | 285-286 ?10-112 135-138] 188-140
T 23-24 —
| : -148] 46-47 41-166) 141-146
12 20-24 140-143 52 143-148 05 7gs |97 141-164} 14 .
100- 101 116-122 ,
13 {104-105,267- 144f145 97 145- 1¢é§9% 96 145-151} 4g_99
-114,268 100-101 6-122
~20 24,87 1 46 - 49 ' _
- 2632 106-108 _ 96 145-151 |
053 144-145 - 146-148 93-95 | _
e 19547192 268 110-112 136122 143
87,104-105 {146-148 97 46-49 5801 .
15 is-115 151-153 | 100-1%2 | 49-157 }93-9> 102-106‘ 145-154 40 102
- 10-111 b1z7R-192 ' 116-122} -
Oy
1V-8
. 97

MR

L
53

XY
"



\ ) X . . 4)“ ] ‘ \ "ft‘;,j . -
y UNIT IV - SOLVING OPEN SENTENCES' AND WORD PROBLEMS
| CROSS REFERENCES .. . : . | _ |
A . o TEXTS (BY AUTHOR) . . ‘
] Dgnhglm - ggnhilm " | Jacobs ,| Jacobs | . Johnson - Johnson |
| objectives}  oF 31 . ALY loare 1) | trart 1D | e8Ee2h) | (o83l . ‘
0T T |Part I - '77(Part I -'77} g g3¢) (1976) | . (1977) (1977)
I R SRS R R Y 110,113 |52-55. f©72-173 - | 52-55
L K ~1116,119. | | . T
‘ , A T —_—
2 186-188 44-46 . 1110,113 [52-54 175-176 52-54 ..
: . ' * o ~ . .
n " dn N X N
3 189-193 * 47-49~ - +[116-119 |55-57  |176-179 ' |55-57- -
4 1194-196 52-55 1122-124 {58-60 . [176-179." . .- |:58-60
- ‘ ' 4 “'4' -. \ rt ‘ . L |
5 . 201-202 | 57-58 1334 64-66" " - 1187-194 . 64-66
1 6 |54 185 |126-127 162-63 . [187-194 62-63
7 |305-306 | '65;92-93 {l..~- {82-86 293 ¢ . |82-86
. 308-309 .} 280 .47y 90-91 "
) . ) ) " o aa - — : A ) " n - : .
8 |305-306°  ,47280-284 , === | 85-95 240 90-91 o -
R - L el | Y o
‘llaf L < ) '?" ,‘T P v, ——— .-
g /‘ ;’P; e --- \ o= . e 251 85-?5 ‘
f— ——— . - .
©] 10 f143-1457 | | 282-284 e R 236,242 Co--
A O o . o .
Af/. 11 ‘;/‘ == === ‘ - b : 251-252 h -~
) ‘/’; ) | b . .
. P : .
. 67-71- ]
12 198-199 56 176 . le7-71 .
! = 296-315 . |233 296-315
. : : 1 444-446 LEL - 446
‘ . "‘ . ’ ' . @
13 198-200 . o--- 176 R 91-94 -
. ‘ . ,,‘ R ‘\\ . _ ' \ - wif. &
14 cm-- S oamm 176 --- FI80-181 SR
i : \ . . ey
15 e -l 180-198 —- 1194-195 —em
- —l
: : S Y
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PERFORMANCE OBJECTIVE. IV-1

e Identify the addition, subtraction multiplication and divisiopn properties'
of equality., ‘

.09

.’ LN ) ! » _\_é_ ‘ L. . : ) ! . ‘ . -

| 9 . .' . ‘. R | T Q‘ j . .
‘ f‘ ) ! ) | ‘ : ) | ‘ o . Y
- \\Eientifyithe property of equality that justifies the-following ;ransforﬁations;
a) 1) Ifa+x==ythena+x+5 b)) 1) ‘I_f_x-=_ythenx‘+a-y+a
) ’ vy +5 E : , ‘
* ' - : - Answer
Answer - e

R 2) If a +x =-b then 3a + 4x = %b

2) I1f a = b-then -3a =--3b S ST

. ~ Lo Answer
Answer .

4

c) Match the following properties o€ d) State the property that justifies

| ; equality with their respective each step. . ;f
‘ : names. : - ;

1) If a = b then A, Addition , oo , |
ac = be B Property, ' -/

Given: 5x - 3=2x +6 /

2 | M1y sx-2x-3=2x-2x+6
2) If 2 = b then  B. Subtraction :
a+c=b+c¢c | Property : Answer _
3) If'a =b then C. Multiplication 2) 3% = 3 =6
a/c = b/c, Property ‘
¢ ' Answer ___ : -
4) If a =b then ° D, Division . | I \
a~-c=b-=-c Property ~  3) 3x =-3+3=6+3 |
- + - - . \J . " “\
Answer : \
- . \
% . §
Vs 4) 3x = 9
' Answer
< -
) - 5) ‘ 2}_.;_ = -9_ .
| ) ! " 3 3 .
] Answer ) ' y
6) x =3 ;
~ X,
Answer
. ‘} ;
Iy-10 9
{ , . / - J8 L \\\.




T a ‘. Y
- oL ' g - -
& h . .. ‘ _"' ) 2‘ "
PERFORMANCE OBJECTIVE IV-2 / : |
Solve equations of the form X + a = § using the wddition (subtraction)
property of equality. ' ‘ o . T .
« - : ) ) )y
a) TIdentify the following pairs of equations as equivalent or not equivalent..,
‘ | i .
1) x+2=17 . , 2) y = -4
x+3=28 ‘ ‘ | 7+y=3
o ‘ o : o
; 3) =2 +x=8. ;i‘ ' ) 4) 5+m=19
‘ L\- =6 N (5+m) +2 =19 + 2
S
o \
b
Solve each equation. Show a‘ll work incluaing a check.
4 L& . 2 ‘ L . .
b) m+ 7 =13 Answer: . - N
| . L S
ey
¢ ' - ’ )
c) x + 3% =7 Amswer: .
{ a ; o '
I ( ‘ . * ' | ) “ ! Y
d) 3.7'=a8 + 11,2  Apswer: - - ,
¥
\ 1 y
Nt
/ "“’
{ ’
. A : \ A ’
IV-llj ‘1) '
A .
i ’

ks
y



PERFORMANCE OBJECTIVE IV-3

@ — — 7 S |
v |'Solve equations of the form ax = c,using the multiplicetion (division) property]
' of equality. , - , o :

4

'a) State what number each phrase must be muitiplied by to get x as the result,

\l) 3x». | ?

2y - kx

- . 3) ax |
o ‘ ?
T4) 2x
3 ' : ' ' .
] e ‘ , .
’ : . . - .
i \ i
. ’ ‘
. . N e ' . '
Solve each equatiohn. Show all work including a check. _~ |
b) 13 t = =52 Answer:,
c) -8=-1/50b Answer: ) " ‘ R
i . V!
- n .
v d A
L) 5 : )
d) -14k = 84"  Answer:
. .
* ! <
(/ /
-“ d - &
" \
/7 -~

3IV—12'
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PERFORMANCE OBJECTIVE IV-4- ¢

vy — — iﬂ , : — =

-

Solve equat‘ions of the form ax + b = ¢,using the appropriat'e_' ;Sraperties.

Y

. N * B N 4

. . k@
‘ -
o
a) Number.‘the following steps in b) Given .the equation &x + &4 = 7, the
correct order to solve l+x-5 =.3, most efficient first step in the
. v solution would be:- g
| A, bx = 8 4
. A 4 A, Multiply each side by 1/3

___B. 4x - 545 =3 +5 | ‘ _B. Divide both sides by 3

& _Cc.ox=2 |  C. Divide 3x and 7 by 3
] . ’ N Cos < . -~
—D. 4x =8 / | ' D. Subtract 4 from each side
' - Answer
, - Soive each equation. Show all work including a check.
’ c)‘ 5% -9 = -19 Answer:
. ‘\.
- ] P
"d) 8 = 5x + 33 Answer:
o o .
4
]
\
. - ‘ ) '
¥- » -

L] A\ ' N
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'PERFORMANCE OBJECTIVE IV-5

*

P in ™

Solve equations of the form ax + b = c% + d,using the appropriate properties. |

——

. ) . :
a) Tell what phrase you would add to each
the variable from the right side. N

L 1) 2x+ 3 =4x -1
7 S
2) 3 +5x =05 - 2x
3) x+7=2- kx
4) 7 - 8 =x+2 °
g

Solve each‘equation. Show all work including a check,

b) 7x + 5 = 2x + 35 Answer: *
. ¥
¢) 7y - 5 =9y + 29 ' Answer:
d) 16 + 4y = 10y - 20 ¢  Answer: -
' ) )
Y -

103

3 r +

LA Iv-14

EY

\

gide of the equation to eliminate

LS
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r
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[ \ v !
s PERFORMANCE OBJECTIVE Ivjﬁ )
. . } ‘\ . |
3 ‘\‘ ) 1 .
B A T | -
Solve equations invalving\the distributive property of multiplication with S
respect -to addition. . \ ‘ .
‘ \ .
\
!
) \ ‘
. s - ‘\\ . . ) o ‘ - *
Solve each equation. Show all woyk including a check. '
a) 5@y -2)=25" Answer: \\
' - \ : \. ' ' !
. . -/
(Y . < . _ ,
e ’ -
b) *7(x + 2) = 5(x + 4) Answer: . ‘
* .\ -
' . ’
_ ' .8
¢) 3d+4 2(6d -5) =5 Answer:
. . . \ ’ R
A J
_ , .
\ ") L
L) 'P
. - ‘e
d) 3(x+2) +3x +2 =174 |, Answer: . ’ -
‘ . {
N\
L)
- { . ~ n.’ -
) , /
30 ™ ' *

IV-15



PERFORMANCE OBJECTIVE V-7
B |

! o F
}
B

’

Identify r{ae addition, subtraction multiplication and division ‘properti€s of
inequality. .

- . ) -

~

. i ) .
L % - o ' - | . . ~ .
, . i

-
*

a) Identify”eachepair of inequalities as equivalent or hot'equivalent.

. W
: : <
I I~ 1. x+5<am . . 2. 5x m
' y, X>m=-5 T X < mf5
‘! . v . .) N
) Answer : Answer
3.. -51{ < m - . ) - . ("a l{_ < m -
« 5 'Y L]
. ¥ < ~lm | »
Answer ' - -~ Answer
I " - - ) / . (

b) Match the following properties Sf inequality with their respective namesg.,

. r

o

In the following statements X , CE R,
a

1. Addition Property ° ie” , LA, If a‘ b and ¢ > 0, then é‘b/c .
' | | A A If a <b and ¢ < 0 theP a/c > b/c
2. Subtraction Property s ‘
. B. If a<b thena +c¢\ < dg5+ e
3. Multiplication Property - _
: " . C. If a <b and ¢ > 0, then ac <« bc
' * 4, Division Prdperty S If a <b and ¢ < 0 then ac > be

-
-

D, If a <b then a - c < b ~c
. ‘ ! . .

¢

¢) Explain the ‘difference between d) State the property which justifies
- the multiplication property of each step.
equality and the multiplication i
property of inequality. - Given: 6 - 3x < 9
. 4
Answer:! 1. 6 - 6=3x g 9 -6 .
. " e = v .
. : y. 2. -3x < 3
% ’ . ’ »
' / - - 3. -3x =2 3
' ’ "3 "3 .
” . a4 .
4. x oo el
p —— Y

-4
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PERFORMANCE OBJECTIVE IV-8 | < T
Solve, inequalities, using the appropriate propﬁrﬁiés} ! ‘
S _ . g - ,
’ ° AR
L) ) . , ‘ ‘ . v\ a\ .

L] -
. -

: a)* In order to form‘pgirs of equivalent senﬁences, tell whether < or >‘shou1d be '
* used as missing symbols, '

- N

, . .
. 1. x < -3;46 7 2x o ) : “
. 2, Sy >453; 9 1 vy r— i ‘ “
3. ly x-7;y 2 =21 ‘
3 \ : g
4, -ba < 24; -6 2 a - . -, )
Solve each inequality. Show all work., -~ e
~b) b +60 < -100 X r .
‘ ~ ' ) .
Answer: <:l\\ |
: - ‘ ; . ~ [ , . . N
- ‘ ' * ’ '
e) ~12x +1 = 25
, N
Answer: , ¥ .
- ¢ » P
- ' r \\
{ . | - ~
> . . . > ‘ .r’.
\d) 16 - 4n < 6n - 24 ‘ X
‘ Answer: o . ' |
A
- ; l -

—

. . . "
/ . - . ., ..
. . -

rn
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PERFORMANCE OBJECTIVE IV~9 - ‘

~ ) @ . . f
) . . . ,
- ¢ 3 . . ‘ . . )
Solve compound inequalities by applying the concepts of sunion and interseqtion of
sets, '2 oo B . i -
.t . " . . \‘
: ’ \ o - g - '?."'L‘
- I | -
! L ™ ) )
Solve each open sentence. Show all work. - _ fg
N - el ’ | | ‘ i,
) x+6>8and x~-1<4& , . . . oy
. Answer: : 3 ’ ;
. . . . ‘ l s
. N | . @ NI »
" . . - h
9 .
‘ b) x = 3'¢ =4 or x.~- 3 ‘
+ %+ Answer: ’ ‘
. ‘ J-P ,
A S
. ) \ ’ R x .
. J
c) -2 < x+6 .5 3 J ) eocloe e o
' iy » s ' ' ) ] ‘.' .
"N Answer’: ‘ . \ o : . S
}‘ ‘ . - - n. ”
) 1 :
A
H
j - ¢ e -
d) y+6 >7 or 3y+5 < 3 .
N } - ‘ ’
Answer:
- -t - ) A




PERFOWCEQBJECTIVE‘IV-N . B <
!y S o

. -

Graph the so}ut.mn set of an inequdality' or compound 1nequallty on: the real nixmbe‘;]_

line,

2

.

- < . .
* ¢ ’ &

'a) Which of e\fonowing is the ) Which of the following is the graph
. graph of 2x > 6? of 2 <y < 67

A, g | A:@M
| -2 2 8 -10 1 2 3,4 5 6 L

-~

b B. & 3 3 s 3 B, - "
Sy a3 TrTTTe .
N C. s 4 ”‘ 1 Dot o ‘ : )
. =3 =2-1 0 1 2 3 4 =1 0 12 3-4 3 !:.
. D tmtt—t———) s D. (_L_A_J_H
. ' -3 -2-10 1 2 3 4 & o -1 0 1 3 4%

‘ ’ . ' : C - . '
Answer . S Ansver ' :
’ o A‘_— . . *

. ‘
. \ )
. . o
« ) - - f—\‘ .
(4 - ~ - : R /
e \ M

c¢) Solve and graph the solution set’ d) Solve and graph the solution set.

of 6x + 2. - 8x <« 14 ~of 5x 510 +2(3x - 4)

. Answer. * e Answer:

. N d ‘.

- : R
i .
¢
' :

*
- ‘ -
- . Al
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PERFORMANCE OBJECTIVE.IV-11 - o |
— “ - ' .

5
. -
: k)

Solve hpen'éentences involving gbsolﬁie value.

P
/

4

.
. . .
§ . . . . 8
. . , ~
. - e, - " Al . -y
s .
. . . .
e . . - .
‘ L]

Solve.each opep g%nteﬁce1“ Show all ﬁprk:'f . T

[y S | “ * . - . h. i. . " ] .
. a) |2+ 3l Al . . b} |x 7 -8 =2 9
B Answer: . " _. 3 oo ;_Answer;" '
' f“ *{ . ' B . .
. _'\ ¥ | ) ,.
¢ - ’ P ' . a .
R : \
. i . <l 3
C Y
) * ".' | |
) S+ |2x-5] < 7 ’ i d) |3z + 4 . <__l3
Answer: ’ . Answer:
LI Py
/ y - i ‘ *
- “‘
Y
b L]
t e - R \ @ Y
. B




Answer

-

.

¢c) Seven times & number is less than twice the “sum of the nuber and seven.

Answer

.
- .

¢ d) The product of*2 and 7 more than a number is equal to the sum of twice the

'number(and 14,

ta ¢

- Answer

Lt

-

LA

u

| PERFORMANCE OBJECTIVE IV-12 = SR
\l L3 f " ‘:
‘) Translate word statements into open sentences’. .
P " . - . -
o at} v - ' ' Q. .
. '-N'a)_ Match the word phrase with its qorréspandihg open saptenée. e e
. * - ) Na . . d
. . 1. Twice & number is six, 7., ¢ A, X +y =Xy
. - ‘ ‘ ' . e N ) .. o .
: st 2, Eight decreased by a number is 10’.."  Boex - 4 S;G?“
‘3, The sum of two numbers is their product, ‘C. 2x = 6 .
——— . . -~ . "
* i . ) . ‘ h . : : ‘ .
o 4. 4 less than & number is less than 6. D. 8 =x =10
Y YT . . P .
o= v g ;
Translate each word statement into an open sentence, - '
b) Five times a number is 6 more than twice ® number.
- ' ) -
8V,
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PERFORMANCE OBJECTIVE IV-13 ° ' a B SN

-
t

- : N : . B

e y , - — _

Write algnbraic expressions representing t e'usknown iniormstion }n a wnrd o e
problem. / : L

\'- » « /
) ot A; K - e
A ,

e

 For each word probleﬁ answer the 3uestionsiimﬁediete1§ feilewing it,

a)>¥ Two cars started from the same polnt and traveled in opposite dlrectlons
at rates of 30 km/h’'and 40 km/h.’° In how many heurs will the cars be 2100 )
_ kilometers apart? ! :

'
*

Identlfy a variable to represent what you are trying to find.

X 1.
53 2. Write an expression to represent the distance traveled by the
' 30 km/h car. '
3:" Write an expression to represent the distsnee traveled by the
40 km/h car. :
b) Find two cpnsecutive integers'whose sum is 57. . L
1. Identify a variable to represent the first integer. R
2. In terms of this variable write an expression to represent the
"~ second integer, \;\ ‘
¢). Dr. D 1l2ft his home by car, traveling on & certain road at the rate of 45

mph., Two hours later, his son Wes left home and started after him on the
same road, traveling at the rate of 55 mph, Wes overtook his father in
x ‘hours. IR ‘o ‘ )
1. Represent in terms of x the number of hours Dr. D traveled.
2. Represent in terms of x the distance Dr. D traveled.
3. Represent in terms of x the "distance Wes traveled.-

“d) Find 3 ‘consecutive even integers such that 4 times the first decreased by
the second is 12 more than twice the third. ILet x represent Lhe first .
even  integer. ' '

1, In

terms of X, represent the second‘iven integerl

2, In terms of x, represent the third even integer,

‘

S

1V-22 111



PERFORMANCE OBJECTIVE IV-14

v H 3 . "‘
> : !
- &~ X PN i . 4
1
t . \ . : ‘\
. . 1

* i B " . : .
. A - L . N / .
Lo ~ \ - . e ;
' K ‘ o [
~o - i . e . »
; . _ .

r -

¥

Write an open sentence expressing the reli%ionsh&p stated, in a word problem.

\

T CR

» ‘.
" . . . . - .
. - . . . T i oL

q Lt : . . . . .
. o
* ¢ . "’-“
. S
.

A

-

For each of the following{write‘an'algebraic3sentence to solve the problem.

- a)

b)

d)

. duce 70 pounds of coffee to sell for §2.61. per pound?

C . y .

Find two consecutive. integers whose sum i¢ 57. o -
. 3 " ] ‘

Answer o o : , . R

/ . -
. *
Y ) I -
. .
]

Two cars started from the same:point and traVeled in opposite directions
at rates’'of 30 mph and 40 mph, " In how many hours will the cars be 2100 miles

apart?

Answer

~

<
How many pouhds of $2.50 coffee and $2.87 coffee must a dealer mix to pro-

-

Answer

Find the two greatest consecutiveé even integers whose sum is less than 80..

el
v -

Answer '

-
€



» ‘ . [

b
Solve.various types of gg;d problems utilizing an organized approach ‘"
;1 P « -
) 8 /§ . . .
; B ' > * ’
. s -
. Y ! 4 []
. / .o — .. .
N . . . ? . R .
Solve reach word problem. ‘Show all work L o D
. - .
a) Barry owns one more than twice as many books as Elaine. I{¥§§hry pwns 59
‘ books, how many books doe’s Elaine own? : qkﬁ I 5
v N ’ ' - . * . ..’I
Answver: .
V4 I .
. o _
. _ ‘ - : e ‘

¥ - - e a

b) A football team won twice as many" games“hs.it lost. ' It Won 18 games‘ how
many did it lose? . ‘ -

. Answer:

adY

" ¢) The sc¢hool store ‘sold 348 noteﬁooks, somé for 25 cents each and the rest at
© 38 cents cach. The total receipts for notebooks was $100.91. How many of

each kind was sold? ~ B ) .

Anséer:

3 R . )
- . .7 -

-

d) At 8 a.m. two planes leave St. Louis. Ome flies west at 350 km/h. The other

Aflies east at 400 km/h. At what time will they be 1500 kilometers apart?
- !

Answer: N

{ . \ .

” Iv-24




~ Answers

1. &)- 15

i~

b)

2)
1)
- 2)

1)
2)
3
4)
1)

*

2)

,.3)

4)
5

6)

L)
2))
3)
4)

m
m+ 7

Check:

UNIT IV - SOLVING OPEN SENTENCES AND WORD PROBLEMS B

»

Addition Pro
Equality

of Equality

N .

”y

pe:!';of’

, Multiplication Proﬁe:ty_

Addition-Property of

Equaliry

of Eq
Q

A

D

B

4

-

4
Multiplication Property
uality

Subtraction Property
of Equality

Substitution

Addition Property of
Equality

Substitution

Division Pro?erty'of a

Equality

Substitution

x

Equivalent.‘

Lquivalent

Not Equivalent

EqUivalént

+ 7
-7
m

b

+ 0 an

13

13 - 7
6 .
7 =13

13 =3

-~

~

c) x+3%k=7
x + 3% =3k = 7 - 3%

Check: 3%

.3. -
2) 2 i
3). 1/a \
4y 3/2 |
b) 13t = =52 Checki 13(-4) = -52
. t=-52 . =52 = =52
13 13 ;
o \
. .
. : {
c) -8 = -1b Check:
- . N 5 x -8 = _-l—b‘
(-5)(-8) = (=5)(“1b)! 5
‘ - V50 .8 = -1(40)
@ 40 = b { 5
- | -8 = -8
'd) -1%k = 84  Check: |~14(-6) = 84
-14k = 84 L g4 ='sy
t =14 "14 & E
w., K |
t k = =6 E
, -
4, a) A. 3
B. 1
C. 4
\\\3. 2
V-25 :
-l.lfj 7




_UNIT IV - SOLVINS OPEN SENTENCES AND VORD PROBLEMS

‘Answers .(ccsn::inued'), S } . ; R \
“4,-b) D T : 5. ) (continued) , ke
| ' \, . Lo ‘/ | f‘;.ﬁ o - S
¢) ¥ . 5% ~-9=-19 - A . Check: " 7(6) + 5= 2(6) + .35 -
Sy - N ' ‘ 424 5=12 435 o
Sk - gff-e =e194+9 L. B 47 = 47 |
. . . -, ., . ‘ . < . \ . ] .‘. | [N ‘
5x = -10.. . 5 c) 7y = 5 =9y + 29 ’ . y
sx=-l0 | Ty =Ty =5 =9y +29 - Iy
- 5 . 5 LT . ) '.\
. [ -5 = 2y +29
’ ‘ x == _2 ooy S ‘ . B -
S . T .S 5 =29 =2y 4+ 29 ~ 29
- Chack: . 5(=2) - 9. = - L h T IS
- - o Awm-19 o =2y
L =19 = -19 | B S
d) 8 = 5x + 33 I U | 2 2 SRR
8 - 33 =>5x+33 =33 ' 7 sy | T
25 = 5x  Check: 7(-17) - 5 = 9(ST™ + 29
y T ~ - #119 - 5 =153 + 29,
-25'= 5x -124 = =124
"5 5 S S
d) 16 + 4y = 10y -= 2095
-5 = x I , %
, : 16 + 4y = 4y = 10y - 20 - 4y °
', Check: 8'= 5(-=5) + 33 ' , ' o
L. 8= =25 +33 16 = 6y - 20
8=8\ . | ( .
. o L 16 + 20 = 6y - 20 + 20
5, a) 1) =4k \\ o - 36 = 6y
2) 2x ‘ , 36 = by
- 6 6
3) Ax ' .
. H = y
4) ~-x _— :
, . Check: 16 + 4(6) = 10(6) - 20
b). 7x + 5 = 2x + 35 16 + 24 = 60 = 20 X
- - 40 = 40
7x + 5 - 2x = 2x + 35 = 2x '
é:5435 = 35 ‘
' : J
5%+ 5 =5 =235=75
) 5x = 30
5x = 30 115
v 5 5 {
X = 6 IV"26 - ‘\‘
-, . )
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UNIT IV - SQLVING OPEN SENTENCES AND WORD PROBLEMS )
,Answ-ei:s' (continued) ” o ‘ o .
' 6, a) ” 5}(3y - 2) = 5_‘." 6. c) (continued) f - “ )
. T N : .
15y\- 10 =5 Check: 3(1) + 2(6v1 - 5) = 5
| - | . e 3+2(1) =5 "
\ 15y -lb+10=5+10 . _ 3425
- "“\ ‘ - Lo 5=5 ‘
A - L) 15y = 15 SN
N ‘d) 3(x‘2)+3x+2=74 e
- ‘ __y_ = 15 :
f 15 15 3x+6+3x+2-74 Y.
T - ky 1 -, o ,‘}f-6x+8==7¢* |
A Check: 5(31 - 2) = 5. | 6x«'+s-s-74-s
' $0) =5 - \
5=5. \ e ox = .66_
B) T +2)=5&+4) x =66
S oo o o ' . 6
7% + 14 = 5x + 20 : _ . o
T . m=l1
7x + 14 - 5% = 5% + 20 =~ 5% . - o o
N Check: 3(11 +2) + 3 2= 74
o 2x + 14 = 20 . 33 +2=174 .
. _ > ' ‘ » ' 74 = 74
2x + 14 -'14 = 20 - 14 . ‘
22 = 6 7. a) 1. Not .E‘quivalent '
2x ='§_ 2. Equivalent
2 2 . '
- 3. Not Equivalent
x =3 o
. ; 4, Equivalent
Check: 73 + 2) =5 + 4) - R )
7(5) =.5(7) ‘b) ‘1. . B : A
35 = 35 :
* ' . ) 2. D
¢) 3d +p2(bd - 5) =5
‘ ' . 3. C
3d +12d - 10 =5 .
. 4, A
15d - 10 = 5 - ‘
' ¢) Multiplying both sides of an
15d - 10 + 10 = 5 +-10 equation by a negative constant
has no effect on the equation. .
+ 154 = 15 Multiplying both sides of an
: . . inequality by a negative constant
15d = 15 reverses the inequality.
¢ 15 15 ~
d =1
1v-27
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o)

d)

)

E

SEEE S N
- UNI? IV'- SOLVING OPEN SENTENGES® AND WORD PROBLEMS

. Answefs (continued) ' . .,i_ﬁﬂ'

Inequality

2. Substitution °

Inequality .
4. _Substitution

b+ 60 < -

"B+ 60 ~ 60 < -10\- 60
{\

b < -160

v
PO .‘s 'g‘
L]

RS ‘ . e

i~ ‘ 4 , . :
-+ 7. d) 1, sSubtraction Property of _-

SN

=12 + 1 2 25

“12x +1 -1 2 25

~12x =

“3. Division Property of o o
,; v
o
- ‘s
: *
. \‘J .
100 )
- 1 A
X g =2
b
én ~ 24
‘ /
6n = 24 + 4n

16 = 4n + 4n <
' 16 <«
16 + 246 <

40 <

10n - 24 >
10n - 24 + 24

10n

10n
10
n
. 11

iv-28




XY

Coat

-

/* v x-3+3<c-4+3  x-3+324+3 \

.
«
A
+
-

« ' Answers (cont:inu&d) T . s . s

bt

9, .8) x + 6,>'8 and xel<éd 10.8) € - \

.
re

- ‘ ( o @ e
‘ . by ‘ ' ) . . 0.‘.. s . ;:H
-« . UNLT IV°- SOLVING OPEN SENTENCES AND.WORD PROBLEMS | o . (

- .

[N

: ) S
 x+6-6>86 x-1+1lcé+1 ~®). D - G

x>%ad . x<5

S ‘
/ S : o
N .

| | ‘.-‘-zx ‘ 2< 14 : . | | “14 “ s
by k-3s-4  Sr xa-3: | L
SN . ’ o .

S a4+ 2-2clh=2

. - - ' > ‘-. ‘( 3 : ? e
x gol. oA or x=2>17 +¢ Coita s 24 > 12
. . . - - * - . OF gugm—

L ) * . - . ) .-2 --—
c) =22x+6<i3 o ) o
-2 gx+6and x + 6 5 3 )
“2-6<x+6-6 x+6-6<3-6 o
-8 < x and x‘_<-3 ‘

8 <x g3 L d) X < ‘;Q +.2 (3x -4)

5x ¢ 10 + 6x = 8
- "y |

y+6=-6>7=6 3y +5=5%3=5 5x < 27+ px

ci).y+6>~7 . or 3 y+5<¢3

»
-4

Ty >1 '3y<:2 o 5x(-‘6xs“2+6x-6x_

‘~]# 3y<-

. -X<_2
L ! ) ‘3 .

2

'3
“-2 ’ -1 -

¥y < x

b

Iv-29 11’9



11, a)

b)

d)

PR i PRI
- . "" ‘} ""\ P T » .«
UNIT IV - so:.vms opsn sﬁmsncﬁs AND wm rnonmus |
| Answers: {continued) - i . .
v . S .
 J L ‘ | -+ ';‘
]2x+ 3t= lb *f} ';\12. ay 1. ¢ . ‘
Zx+3=11 or 2+3=-11 . 4 2.D .
il 2% = =14 3. A T
x =4 or K"f?‘ o 4, B‘ ‘o
o . . 4 . '
Ix+7] ~3_9, ' "b) 5 = 6,+ 2x
7] =12 0, 6§ 1m<26+7) .
X+ 7212 or, X+7 ¢ =12 d) 2 (x+7)=2x+ 14
X > 5 or x<-19 o , ‘
,/ 13. @) 1. Let x = nmnbe.r of ho\ﬂ's
5+}..k-5[s7 2. d-30x
|2x ~ 5|2 - 3. 4= 40x
-2 g2x =5 and 2x -5 <2 - b) 1. Let x = lst integer
3s2x _and 2’5 .5'7, 2. Let x + 1 = 2nd integer
1"% < X anci X < 3;2 , -
1 4 - ‘ c) 1. Mr. Roberts = x + 2
12- < X . 3'2' . : . .
_ \ 2. Mr. Robert's distance
3% + 4| < 13 ; - 45(x + 2)
~13 «3x + 4 and_ 3x + 4‘<~13 3. Tony's distance = 55x
- . H—\,-G _‘
17 < 3x and 3% <9 d) 1. x+ 2 = 2nd even integer ~
2 g )
=73 < X and x <3 2. X + 4 = 3rd even integer
-5% <« X < 3
4
/ W,
{19
Iv-30

-------
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' . UNIT IV - SOLVING OPEN SENTENCES AND WORD PROBLEMS L
| Answers (continued) - ’ : : B : \
1 ‘. o Tw |
14. a) let x = 1st .integer .15. b) Let x = games lost
‘ ) . " ) . ‘ ) . ’ M . v ..
S " x4 1= 2nd integer - -t 2x = ‘games won '
R o . ) . - ’ /~\ ) I .
Y Lx A+ (x4 1) =57 . , ‘=180 ., .
. | o . . - ; ” ¢ ‘~\ , . . -
. b) Let wh numb € hours x=9
_ ‘Let w'= number of jhours S, ‘
! ) o : R . Lost 9 games
. .- 30(%) = slow car's distance O ' B
) 40 (ﬁ) = fast car's distance . <) "‘5 Igt x = pumber of' 25¢ notebdoks
. \ ( ., ) w . ) ] ° B .
30w + 40w = 2100 Lo ol “3&3 - x = number of., 38¢ notebooks
: - .25 x + .38 1348 = x) = 100,91
' ¢) Let x = pounds of $2.50 coffee ’ - ‘
\ | .25'x + 132,24 - .l:s}Qs 100,91
. 70 « x = pounds o $2.87 coffee , N
' v | . L. 13x 4+ 132.24 =100.91 L.
. §2.50(x) + $2.87(70-x) |
T ) N : ~.13 x = =31.33
= $2.61(70 | . -
( x = 241 . . .
d) Let x = lst integer ~ 348 - % = 107 ,
X + 2 = 2nd intege? d) Tet X = number‘of hours
Lxt (et 2) < 80 350x = distance _west
g ’ 2 " 400 x = dlstance east
’ 15, a) Let x = Elaine's books o
Lo | o . 350 x + %00 x = 1500°
‘ ‘ ~ 2x 4+ 1 = Barry's books
v . - . 750 x =, 1500
s 25+ 1= 59 .
v ' ’ x = 2
N 2x = 58 N
' T Time: 10:00 a.m. ™
x = 29 . ‘
‘ ’
Elaine has 29 books ) C ST —




- b UNIT V - GRAPHING ~
. . ‘—A . e . | \::\ - Al . o
.PURPOSE - EI . R L
B Graphing forms a bridge between the study of algebra and geometry. This = ;
R 8 section of the course introduces the students to Cartesian coordinates and
- ' ,their application to linear open sentences, .The knowledge of linear’ functions
' and their characteristics provides students with,alternative me thods fan PN
solving open sentences, v
= OVERVIEW - S o - o ST
Students beecome acquainted with the basic terminology of rectangular coordi-ﬂ —

nates and the location of points in the" system.f Graphing of 'linear equations 1\,

0
L

'.is developed so that a functional level of understanding of equations and their

graphs is obtained. The rélationships between a line and the equatiomn which
defines it are discussed. The cqordinate system is also used to graph linear

i

‘inequalities and higher?order fupctions. ’ B _ E- .
SUGGESTIONS TO THE TEACHER N - R {
Instructional Days: 9-12 Cooe, 5.7

Minimal Course Objectives: #1-10, 14 R EN
Average Course Objectives: ALDL " : ' '
 Maximal Course Objectives: ALL _ t"

Yhis> unit is an excellent one for incorporating multimedia techniques such

as the overhead projector and colored chalk to stimulate student interest. ‘
There are numerous supplemefntary resources available which enable students

to obtain identifiable pictures as a result of graphing ordered‘ﬁairg .
Advanced students may enjoy drawing goriginal pictures on graph paper (using ‘
only straight lines) and then dége;gﬁﬁing the equation for each line.

When discussing the slope of a line, it is helpful to speak constantly of
~"the ldne going from left to right. :

~ Games such as ''Battleship" can be readily adapted for practice in coordinete

graphing.
' VOCABULARY o .
abscissa (x~eoordinate) plane
Cartesian coordinates quadrant . -
coordinates range
domain ' relation
function . rectangular coordinates
half plane. -slope
orddred pair . . x-axis (horizontal axis.)
ordinate (y-coordinate) y-axis (vertical axis)
origin y-intercept
T‘ uw -
-

~

Ty-1

1 ‘ | 1 ._?l'
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UNIT V - GRAPHING e

, 'ENTERING PERFORMANCE OBJECTIVES
-

1.~ ;&dd, subtract,-m@ltipIy, and divide directed ngmbers.
. 24 ‘Graph an ordered pair off numbers on the coordinatg plane,
3. QEvaluate"élgebraic expressions. ' ‘ J R

:§. Solve equations for a given variable.

’ ﬂr‘Y ]
° Assessment Tasks ‘ I I s .
R . W 1 i B R . - . “ s
v 1. a) =7+ (<12 - .ooa) '
b) 2§ ( _l~3—) o ) —
. _cl 3 o IR
0 ey o
) d) 6.4 4 16.6 + (~12.9) + 8.4 )
""T. 1 : 2 : '
DI - “e)
£), -5.8 - 8.8 - . " £)
g 8.4 =129 g)
. 7 }_ €, 45
‘ n_ysl _ ¢l
. i)’ 1 | 3?) ‘i)
* 7 -~ .g‘
3 1775 3?
k)~ (37 (-3) - K
1) (=0.75)(-3) 1)
o5y 2y | | |
w) '( 28)(@5) | m)
1,1 | | |
, n) ( 8)( 3? _ N e n),‘_‘
. o) (2.5608) : (~0.8) o) N
| . |
p)y  (=75) + 15 p)|
_38y . (L . .
q)  ( 35) ¢ 3 q) -
¢ T) (=144) = (-9) - r)
Y ¢ ) . &
. v-3 | .
Qo 1‘;&)
'ERIC ° g

Y



L -
 UNIT V - GRAPHING

\ ' .

ENTERING PERFORMANCE OBJECTIVES | .

Assessment Tasks (continued)

2.

4.

.

« .

'Gtéphjthe'folldwihg ordered pairs of numbers, and label each point with its

‘coordinates. o' . ‘ \ | R o

a) (5,0 : Sy @34 - FIRTE
v oo g HCne D (82

By "3*0’5‘. e 3K (5,
LA (0,-4) . h) '.(3,4-.5)‘ | 1) (7,-4)

.
>

If x =72, y.v‘-3;vand'z = —l,,fiﬂ& the value of each‘oégﬁhe fbllqwing:

a) xy + xz - yz ,‘ - .. a) ' _ S
: A “— : . ‘ '
b) x3y - x2z + x +-20 b) ' e
¢) x%yz = 2z ~ . c). ‘
& x3y2 + x2z + xy - 4 o dy - | .
Solve each equatdon for x, y, or z.
-a)  2x + 5w = 1 J a)
" b) P o= 2x+ 2w . b)
c). st+ry=t .‘ L, e ) \ -
dy¥ 4v - 3y =6 d) | |
. ‘ ‘ @
)
] 1"?3 )
V-4 °




ENTERING PERFORMANCE OBJECTIVES

Answers

1.

a)

b)
c)
dg

e)

£)

g)

)

i)

3)
k)

m)

n)

o)

P)
q)
r)

L)

1 )
&~
0

ﬁla Z:'dmu

|

[y
S 0w
-

-

UNIT V - GRAPHING

2.
‘ )
WX /ARNE
: )
1 438 '
. c
L amm
} -
- )
), —
(~5,+7)
3. a) -11
b) 2
c)y 14 .
4) 58
eer )
4. a) SL = X
o
b) < = - 2w
t - s
c) ¥y =7
d) Ty = %} -2
V-5 1,_‘3_?9'



UNIT V - GRAPHING

PERFORMANCE OBJECTIVES o o .

1. Diétinguish among axes, origin, quadrants, and ordered pairs when given
~ an illustration of a rectangular coordinate system. (I)

2. Graph ordered pairs oﬁ a coordinate plame. (II)

3. State the coordinates of a given point.;'(II)
4. Graph.a linear eﬁuation, using a table of values. (III)
5. Detegmine'che slope of & line from its graph. (II)
. I6. Graph a line, ‘given its slope and the coordinates of a point on the.

s ] Q linec (III)
7. Computé the slope of a line algebraically. (II)

8. Rewrite a given equatiqn‘i slope-intercept forﬁm (1I1)

9, Graph a linear equation uéing the slope and y-intercept. (III)
. ) f . .
10. Write the equation of a line, given its slope and y-intercept. (II)

11. Determine the equation of a line, given'its slope and the coordinates of
a point on the line. (III)

" 12. Determine the equation of a lime, given the coordinates of two points
. dod the line. (III) : .

Q ‘ .
13, Determine whether a given relation is a function. (II) -
14. Gfaph a linear ;nequaiity. (I1D)

Q 15. Graph a quadratic equation, using a table of values. (III)

Minimal ' Average Maximal
4
#1 - 10, 14 All All

KEY SKILLS FOR‘END-OF-CGURSQ TESTING g

10. Graph linear equations in the coordinate plane.

L)

11, Graph linear inequalities in the coordinate plane.-

. 12. ' Determine an equation of a line, given the slope and azpoint, or two
points of the line.
\ .
¢ -~
p d2s
V-6

v, La-
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| cnos{s REFERENCES

UNIT V - GRAPHING

¢

TEXTS (BY AUTHOR)

’

m——

Y sa
Dolciani] Foster | Jacobs Keedy Payne | , Sobell pravars
et al t al ] et sl et al et al Banks] et al
Cbjectivel (3976) (1978) (1974) (1978) (1577 (1977} (1977)
1 296-298 202 296-297 }321 208-210 |120-121 [169-176| 264 |
' P j 4* — . . . A
2 }296-298 }203 296-299 }322-324 | 210-211 {121-122 [178 . 265-268
ha— . : ————e——sarmm
3 296-298 204 ]296-299 | 324 210-211 122 h7s 266
e e , ,
L _ SN 326-329 . ~ 269-271
A 311-313 }208-212 |310-313 | 340-342 | 215-216 §126-128 [181-182] <B°-<
5 315-317 231 |396-399 |349-353 | 226 139-142 |213-214) 275-276
6 316-317 | 237 400 --- | 231 141 “- 553-230
: |
7 315-316 | 236 396-399 | 357 230 - 149 215 277
. ————
8 320- 322 | 233 406-408 | 382-384 | 235 147 27C-222 | 282-284
, ‘ € f;
9 320-322 | 234 - }402-405 | 348 3631 235-236 | 149 {220-222 282-284
10 324-325 | 232-233 |414-416 | 348-349 -~ |149 227-230 | 285-286
. "
1 324-325 | 234-235 |414-416 --- --- 149 227-230 %;3—280
12 324-325 B --- | 415 - -~ |151-153 {227-230 | 266-287
13 301-303 | 219-221 |314-318 | 330-336 | 499 134-138 |195-197 | 264-269
| ,K |
14 360-362 | 240-243 {324-326 --- }286 162-165 184;188 297-299
Amas— )
. | 5
15 416 439-443 |370-~374 | 344-347 ] 216 129 435
V-7 \L z'.
oR - ,
lﬂ;tf -
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CROSS REFERENCES

UNIT;F?; GRApsxgc“{’

TEXTS (BY AUTHOR)

| B ‘ ggngglm ~ Jacobs Jacobs . | .Jalgnm : TI'a}tmson
Objectives I, _i177| (Part 1. | (Part II) eShal) | efhlln.
part - 41976)° (1976) (1977) (1977)
1 117 B77-378 02,105 261-262 |59,
255 < _ .
2 255 ©' 378,381 106,107 263-264 |80 ;§:
- . . L__\
3 255 R78 104 . | 265-266 60 :
e —————
4 {255 387,392 | 08-110 271-274 73
- 258-259 : o
5 261 - js1 285-289 73
6 --- --- P52~ 1 --- —au
‘ -
7 1265 --- D49-252 289 63
-8 268 --- R46-248 294 65 /
——rf -
S 271 , --- P52 2924294 329
10 --- --- D52 298 --- 7
11 --- - D52 299 ---
. . |
12 --- --- £50-252 300 ---
13 --- ng3-384 ,° l111-114 | 281, 282 ---
14 . |288-294 --- 381-387 234 ---
N <
1;\;‘ - 1296-299 387 401 -403 --- 389-392

V-8




PERFORMANCE OBJECTIVE V-1

‘Distinguish among axes, origin, quadrants, and ordered pairs.when given gn
illqstraticn of a rectangular coordinate system. .

P

ﬁ\,' 3
a) Indicate, by the correct 1etter(s), - C :

v A -
llustraticns of each of the - F Y ‘ £
ollowing in the diagram at the

' . 0(3‘,3-')
right.
N - * A [
1. " axes s B . . —> A
. . " ! X
2. origin Ly

3. quadrants

4. ordered pairs

b) Match each name to its correct

illustrations by writing the . _
. | H Y D

letter of the correct answer on ‘ PR ,

N

the blank.

1. axeés A D,E,F,H 4 - I {m, O)

2. origin B. B,I = | 7 &

3. &uadrants ¢c. C,G | s ~¥.
4, ordered pairs D. A = | CE

BlU,w) v

~



,Pmmmc%omcnvn v-1

v -

Py

~ — -

Distinguish among axes, origin, quadrants, and ordered: pairs when given an

illustration of a rectangular. coordinate system. ‘ : ~—
~ ¢) 1In the drawing at the right, ‘ b
- , ) _, . R § | T
. R and .B represent which of the .
\ ;/ . ' . . . X ) - . .
B - following? . L
. | | . . v
A, axes L — . - ‘xE “1
B. origin \
C. quadrants ' _ 4
| | ‘ U
D, ordered pairs D -
A . V
\ Answer
d). In the drawing at the right, A
C, F, and X represent which: | M F % | S
: : o . : :
of the following? (e, dl) * ¢
| ‘ ¢ (a, b)

A, axes . | X'CS})“).

B, origin ,

4
3
©

'C. quadrants
D, ordered pairs

Answer




 PERFORMANCE OBJECTIVE V-2

r3

o
&

Graph ordered pairs om a coordinate plane.

N ® SR -

a) On the graph below, plot ‘egéh of  b) On the graph below, plot each of the
the following pointé; and label = following points ; snd label withﬁthe
with the appropriate letter. | appropriate letter.

Ao 1,3 e @4 . A 50 C (2,5 °
~B. (0,0) ' D. (3,-1) B (0,-3) D (~4,-1)
$Y R | I ¥ | | .
o | 't
. X e e X
h I ’
. < be .
o § : N . K _ . . h‘
' 2 . ‘ q’ ' .

c) Identify the quadrant that con- 'd) On the'grapﬁ\helow, plot the following

tains each of the following points. vertices of a triangle. Label each
Point “l Quadrant vertex and draw the sides. Y
1. (693) A, ('4:0) C. (2)"2)
2. (-2,4) . E B. (0,3) Ay D. (2,5)
. 4 ' ' ]
‘/) 30 ) (3,_1) ' — e 3 )
ba (-2,-2) ‘ . ! ’
e e a—
vV-11 N 4
YY)

St R



PERFORMANCE OBJECTIVE V-3

G

State the coordinates of-a given point.

®

a) State the coordinate of each

point graphed below.

*
1. point A = 4. point D = 1. point in Quadrant I
2, point B = 5, point E = 2. ‘poin:,in“Quadrant IV :

3. point C =

;Y ‘ ‘ |
A
[ ]
<‘ 5 :_A i L i P ¢ }x
B
D,

~¢) Name the goordinates of each point

described below.
1. the point located 4 units
up from the origin

2, the point located on the

Xx~axis 4 units to the left

of the origin

3. the point 2 units to the
right of gs,—l)

-~ 4. the point 3 units below

(2,-3)

~

L
a

b) From the diagram, name the coordinates |

of each point described below.

3.>lpoint_i§ Quadrant\III

4. point on the y=axis
'Y A

®
5
h [ J -

€ i ‘*"‘—fA 4—1&

o

/d) State the coordinate of each point

_shown on the graph below.

1. poipt A 4, point D

2. -point B . 5. point E

3. 'paint C

D

A A

P »

o L]

. 8 ! |

[ ) e E
i iy
. Z v,
. Co.
v 131 {

P

.-
2
N
s
-
N
.



"' PERFORMANCE OBJECTIVE V-4 = I L o
| 6raph a linear equation, using a table of values. - ’ .
, ! : ‘
) ‘
-  Complete the following table and them use the values .to draw the graph.
o wiyes o wy Gy :
x ]2} 3 2l | . l= 10 1| =2
y 0 -2 y 2| 6 _
'Y ‘ s
[ o - ‘
V“ 7 , i N .
i - i
’ o
5 o ‘[L A2 r. A PG A L,}
. . R , X
B A e X . -
’ 3 r
. . ..
v . /b . .
‘ \r. ’ ' v
c) _x y. 2y - 3x = 10 . d) Make a table of three pairs of values
-4 | - for x and y that satisfy the equation
2 | ] 2% +y = 10. .
- *' o vy
0 o i ‘ X Y S
e —— .\Jl e P e 't P S k. Ao A: \
o x i
- e - dne A i i Sy PP
| -1 K
L al
» . 1’ I
; v
v-13
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PERFORMANCE OBJECTIVE V-5 -
Determine the siope of a line from its graph. ‘\\\\;
ﬁ\. P .
~ ‘.\‘; - J . 3 ‘.""‘ o
,g)' ﬁetermine the slope of the line. | b) Dete:mine the slope of the lime from _?ﬂ*
N from its graph. y - _ | its graph. | |
v %
P A 4‘ o “ [ ‘ JN &
A &(‘\ ra < )
A?
Answer ' Answer '
¢) Determine which diagram below - d) Determine'the'élope of ﬁhgﬂline
. satisfies the conditions described. . shown below. L S
N Y, Yo AL \ |
. L :
——_}x
| v ’
C Ya D Y .
) ‘
. & . )y\ P,
1?-~————tg | A
V l‘
N .
1. a positive slope ' Answer
2. a mnegative slope X

3. slope of zero

4. no slope .




PERFORMANCE oaSEc;rIVE V-6

]

—

L]

Graph a line, given its slope and the coordinates of a point on the line.

~.
a) Draw the gréph of a line that has b) Draw the graph of a line ‘that has a -
a slope of 3 and passes through slope ofl—é and passes through the
the point (0,2). | | \point 0,0).
. 1\ ) o o 711“
s : . L
* b i
I G Y bl < " & P X ) e A A A
L9 K ) - - -l ‘}
. X B X
_ | S
- \-\ L
v v
¢) Draw a line which passes through d) Determine two other points on the.
the point (5,-3) and has no slope. | line which passes through (:2,—3)
7‘\ and has a slope'of 3.

he

Answers

.Xw

V-15 .
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PERFORMANCE, OBJECTIVE V-7

Compute t%g slope of a line algebraically.

a) Find the slope of a line passing

through the points (4,0) and (2,-1)

Answer

-

c) The slope of a line is -2, 1t

‘passes through the points (1,4) and

- b) W&at is the slope of a line passing

-
.

(5,7). Find the missing coordinate.

Answer

V-16

13

4)

through the.;;bints_ (30) and (0,8 ?

Answer

fe’

Which of the following is a formula

for determining the slépe of a 1ine?

A M= XEC X -
¥ m -

B. M--g’:.

cC. M=Y2 "Y1
X 7 x

D. None of the above.

Answer




-

PERFORMANCE OBJECTIVE V-8 . .

| Rewrite a given equation in slope-intercept form.

a

a) Which of the following is the

A e

b) Rewrite the following

. K
correct slope-intercept form of . - slope-intercept form:

equation in

x+ 2y = 6.

the equation 3x + 2y = 37 ’ Answer

¢ < .e

A,y =.3x + 3

B. y= %x +1 | | . - \
. y="kx-1 ;
D. . ? none of the above' ‘-*
Answer ¢ 8
‘1.

c) What is the‘slope of the line

d) Solve the following equation for y:

defined by the ‘equation ' . 3x + 4y = 8.
: | '
2x =y = 37 Answer
‘Answer
i
\

v-436

JARN
"



| PERFORMANCE OBJECTIVE V-9 '
‘ v

28 , _
N | Graph a linear equation, using the slope and y-intercept. ) 4
: 4 L . ‘ L .

[

N

- . : ' . ’ .
N , -
.

L

a) A'ﬁfxich of ‘the foilbwing‘is‘ the 'gréph ., b) Graph the line of the-equation C

" of the line for the equation . " 3x'+ y = 0 by using the ﬂope'am’i
N . . . . . . " r . L% ‘ . .
2x - 3y = 37 S S , y-intercept. .
' 4 AY
I -
. , v .{.;L L e g NI Y 4;
o, [ ?\
4 ‘
r ) .\r
. L]
. 7
c) Draw the graph of the equation d) Graph the following equation
N # R . a '
~ -2x +y = 6 by using the siope and the slope and y—intercept:‘
v ‘ y-intercept., .’ t- . 5y +'10 = -2x.
. A / R
‘ . g . , - ] ) = ’ ., . N 4
- ' ¥ - - B . ; e ’
- %_ "~ a | S j‘ L“A _} vl e " | S & re p L ;
X N *
al »
. = - S
oL - ' )
| v
Y
; ) R . V-18 ha
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'PERFORMANCE OBJECTIVE V-10

Write the equation of a line, given its slope and y-intercept.

4
-

‘a) A line has a slcpe of 3 and a y*intercept of % The equation that describes

the relationship between x and y coordinates of the gt\bh is: f

' Y
A. 5x+3=y
B, 3x +y-= % L . . - ’
. - o 1 ’ . -
= lg - -
D. vy ‘ X 3 .

Answer 5 rg , o L

Write the equations for the graphs with the following characteristics

b) y-intercept of (0 4) and slope of 2.

¥

Answer ‘ : ‘ S >

| c¢) Slope of zero and y-intercept of (0,2): )

p——

Answer

2

» s,

d) Slope of =2 and y-intercept at the origin.

Answer - ’ ' .

v-ie 138 .




. PERFORMANCE, OBJECTIVE V=11 - : .

< '

Determine the equation of a 1ine, given its slope and the coordinates of a
point on the line.

*
-

a)

c)

Given a line passing through the
point (3,0) and slope of %, write
<

an equation for the line.

Answer

Given a line passing through the
origin and a slope of -3, write an
equation for the line.

N .

Answer

V-20

b)

Given a line‘brossing'the y-axis
at -2 and a slope of 3, write an

equation for the line.

Answer

d) Determine the equation of the line

‘graphed bglow by finding its slope

and y—intercept.

Answer




PERFORMANCE OBJECTIVE V-12

3 *

= e
Determine the equation of a line, gij;n/z;é coordinates of two points on the line.

LS

I3

i
3
~a) Write the equation of a line IB) A lipe passes through the origin
passing through the points (2,3) ‘and the point (<3,5). Find the
f ‘ ‘ _ ‘
and (3,2). / . ' equation of the line.
Answer C . Answer
« 3 i -
4 . ) .
' ‘-
) ~
o
] . v
¢) Find the equation of the line : d) What 1is the equation of the line
passing through the pcints~(3,4) passing through the points (-6,3)
and (2,-5). ] o and (3,-3)?
Answer ‘ ~ Answer
s y
Ly :




. PERFORMANCE OBJECTIVE v-l’s\' o

y L

| Determine whether a given relation is a fuhctidn.

o~

©a) Which of the following illustrate

c)

]

L "'1‘v

4a fundtion?

‘Answer

Which equations define a

function?

A. vy = 3x' -4 o

'D. None of the above.

" \ ]

Answer

-

‘_b), Which of the following sets of
‘crdergd;pairs'is-g fﬁnction?"’
A {(21;5, (3,4); (4,5}
B. {(3,0), (0,2), (3,-1), (2,00}
e 1L, W2, @3, @D}
D. Nane:of‘the above | |

Answer

d) Which of_the'following sets of

ordered pairs represent functions?
A, {@,6), (2,4), (3,2), 5.0, (e;tz)} |
B. {(-1,-1), (0,0), (3,1), (0,-2),
G,-3) |
C. {(1,—4),1(0,-3), (2,-3), (1,0,
6,0 ‘ o
p. {(0,0), (1,-6), (-1,4), (2,-8),
(-2,0), (3,0), (-3,-18)}

E. All of the above

Answer

v-22 S
- 14
Vs

»6‘ *




- PERFORMANCE OBJECTIVE V-14

,'1'Graph a' linear inequality. -

a) 'Which of the following is”the gfaph

of the ingguality y - x > 4?

\sgy/ |
%y,

4?

Y b 4

) R

c) Graph the inequality 2x + y 2 -3.

S T
S 1

v-23

Cog

N
2

Y

b) Graph the inequality y > 3x --A.Afk

o . L
d) Graph the inequality y <

-1

3

X "‘-‘la




——

[ ' N T e :
Graph a quadratic equation, using a table of values.

H

- a) .Find the appropriate points by completing the table; and use them to graph the‘

equatioh y.m x2 + 2x - 3.

‘ . X

x | x*+2x-3 1y i

0 i T

1 . 3 t .

é.x ,I;_AQAL*_.L_L“A_A,*

_3 |

l 23
| 2 -

- e L’
‘ é

b) Deteggine which equation defines the graph below.
C ~ ‘

A. y==x2‘-—_4x+4' '
“B. y'='x2'- 4

C..y=x2+4x+4 : s
- D. None of the above.

X

Answer Sy ' &

N

0
)
.

A4

. 443

. }'f



PERFORMANCE OBJECTIVE V-15 -

PA

Graph-a qua,dratic quatidn, using a table,of values,

) Graph the q(xadrat‘ié function y = x? - 4,”" Use th‘é'accompanying chart. %
— D £
X x2 - 4 v "
B )
0? ‘ — ' L
1 .
2 ) : A | . e : N i A - i P lA‘A Ak x A\ L}x
~1 1 ‘ ' R | ‘ .
- -
») . -
. ~ . - N
X7
4\{ )
d) Complete the following table of values 'and graph the equation |
'y - 6x = -x% - 9, | :
X Y Y’ﬁ
O s — _ e 4. l—‘_:t‘__L__. t—>_—‘L_,l A A 2 A_A__,x
1 —
— h
2 p— b
3 — _ .
— - — v \/ -
— —_ } , ‘ |
¥ -
M V-25 1 j



&

Answers ~
: - 7'*‘
- v 3 e P
1. a) 1. A, C d) A
2, B '. _
3. E, F, G_, H ﬂ . 4
‘ R a t_; k_n . a2
4, D < i
b). 1. C '+
2. D !
"
- 3. A |
3. a) 1. (2,2) ‘
4. B ‘ %
B 2. (2,-3), ;
C - ~ :
c’) ' - ] 3 (_3’0) :
4D 4. (-1,-5)
Y |
2. a) ‘: ‘d 5. (=2,4)
A, | , b) 1. (2,1)
: 2. (3,-2)
P ——— ' i .
fa. ' 5 A 3.“ (-2,-2) |
- b, (0,-4)
- ¢y, 1. (0,4)
A
b) LA ¢ 2:—(=4,0)
I 3. (5,-1)
| ) -' b (2,-6) .
lhk . .7
' ~ 2. (~4’1)
o
S 3 (-.3:—4)
c) 1. I ‘b 4 (6,-2)
2, II 5 (3,0)
3. IV
4. 11T 115 \

V-26




Answvers (continued)

UNIT V - GRAPHING

¢

4, &) |x |2
iy 4
[
b) _
5,
e >)&
c)
4 -1
=212
015
-6 |=4
2 18 N P
3
v
V-27

a) |
b

d)

P o

v

A
a) Y !
AL
P
<4 : = . Trx
3




‘Apswers (continued)

6.0 @2 A t
k Ry
(gLAAJ PR WY
L .
S
.
d) (-1,0) | -
(0,3)
7. a) 1 -
b) -1
c), ~4
d) ¢
8. a) D

[}

b)) y="3x+3

o 2

.
~r
<

1
!
1

H

+

ro

10.

11.

< Y ! L B2
éf%
o xeyes o
y = '2x4 +6
. tk A‘ § : } *
‘ ' ) - ; “ i:’
R R
d) 5y +10 = -2x
Sy = 2% - 10 ! ‘
y = T3x - 2
YJN
. L
N
>
X
a) C .
b) y = 2}{ + 4
c) y=2 ’
d) y = "3x
a) y = %X - % v,“.

b) ¥y =3x-2
c) ¥y = -3x,

d) y=2x+2



S

14, a) ¢ . o a

-

*

Answers (continued)

12, a) y=-x+5 - ¢
b) .y ="3x ‘

© ysoedd, . e
& y="2x-1 o

t

\

13- é) B"C

b) A

.

"

c) A, C ) B

xzr.-i- 2x + -3

d A, D

0% + 2(0) - 3

12 + 2Q1) - 3~

b)

-32 %+ 2(=3) - 3

12 M
12 4+ 2(¢-1) ~ 3

b) B

o ! . ] anZg

22.4+ 2(2) + -3

‘‘‘‘‘‘

s



Answers {(continued)

15, ¢) Ix | x® - 4 y l
© lolor-4 -4
B 12 -4 1 -3
2/2°-641 0

-1 |-12 -4 | -3

=2 % -4 Q

d)

Eif

0

-{oF

4+

X x> +6x - 9 b4

6(0) - S

1

- (1P

+

6(1) - 9

-(2% -

6(2) ~99

- GF

6(3) - 9

- (&Y

+

6(4) —'9

6(5) - 9

~6F

.

‘*

<'1 had “_I“a
X
k!
/a\
b
4
- e




UNIT VI - SYSTEMS OF OPEN. SENTENCES

PURPOSE - - | | \

This unit provides the students with alternative methods for solving systems
of two equations in two variables. The techniques involved necessitate the
 integration of most concepts contained in the first semester of the course.

OVERVIEW

: Students draw upon their knowledge of graphing techniques to solve systems
o of equations. Systematic algebraic manipulations provide alternative
methods for finding .the solutions to systems of open sentences. Word prob-
lems that involve the use of two variable solutions are discussed.

!

SUGGESTIONS TO THE TEACHER .

Instructional Days: 9-12 |
Minimal Course Objectives: #2-5

Average Course Objectives: #1-7 ,

Maximal Course Objectives: ALL | T

¢

Emphasize the availability of several alternative methods fo;/éolving a
system of open sentences, and stress the selection of the most efficient
m&th@d. .. ) ) - ’ ] [ . y

Linear programming is a valuable topié for advanced students. It involves
the utilization of algebraic skills in the solution of applied problems.

The Gauss Elimination Method for solving b§stéms'of equaéions may be a good ¢
strategy for reviewing operations with fractions and diyected numbers.

VOCABULARY o s

coinciding lines

intersecting lines

linear programming

parallel lines

system of inequalities

system of simultaneous equations

VI-1

)




EN?ERING PERFQRMANCE GBJECTIVES :

1.

2.

Determine the LCM of two arithmetic numbers,
Graph the equation of a 1ine._

Write an equation in the slope-intercept form.

J

o

tion Eroperty of qﬁuality.

N

Assasgment Tasks e

1

1.

a)

-

c)

d)

-

The lowest common multipie of 12 and 16 is. )

A. 4 ST
BQ 24 N

. ' ) S b
C. 32 ~
D, 48
Answer,

The lowest common muliiplevof 6, 9, and 15 is:

A, 15

B, 30

, SN

C. 90 . ’

D. None qf ahéfabove‘

Answer

R Y
/

-

Answer

-4

Find the lowest commcn.multipie'of 8,

’

Answer-- ( !

Find the. lowest: common multiple of 45 and 50.

vi-3

12, and 20.

o4

‘Determine whethex a given point satisfies the equation of a line.

,Write an, equivalent‘equation for a given equation by applying the multiplica—

-




R . i. i - ) ‘ o R 3 ._{}“ w ‘:\:‘/ 4‘__(« . RETNENEY %..“j ',,:. . ‘. . i ¥
; e o SRR v
g ' UNITVI - SYSTEMS .OF OPEN SENTENCES. |
ENTERING PERFORMANCE OBJECTIVES - |
Assessment Tasks (continued) - T

2. Graph the lines represénte@gﬁy‘the following equaﬁions:,

- _ : ) -~ -
. "fa) x+y=-4 ¢ 3 I
“r" 2 . - N N ‘ . .
| ,_b)_ y. = 3% 5 .
% T
d) y= by vz .
R |
'3, a) Which of the following is ‘the slope-intercept form of 2x + 3y = -67
/, A. 2x‘= -3y = 6
- . o 3 . - _‘ .
* . B. X = -2y + 3 3
. c. = -2x - 2 : '
y, 3
. ’ D. y =3x-2 \ \
"2
. L Answer
b)  Which of the following is the slope-intercept form of x + 2y = 4
A, x=1Lly+2 | S . ‘
, . 27 . . ~
. " B, x=-2y+4 ' 'qt
; C. y=2x+4b )
o ; § . ‘ . s
D, -y = ﬂ%x + 2 Ca o
R _ - . | : | y .
Answer .
c) Write the equation 3y = 4x = 6 in slope-intercept form,
Answer
d) Write the equation 3y + x = -6 in slope-intercept form. :
]
Answer .
gl
.lk);z
VI-:&
" ) \




ENTERING PERFORMANCE OBJECTIVES '

! .
4. a)

b)

c)

d)

b)

" UNIT VI - SYSTEMS OF OPEN SENTENCES - -

C AL 3x + 2y = 6

<N\
2,1
C. —gax-—zdy

Assessment Tasks (continued)

D. X - Zy‘- -12

Answer

‘Ao (2,1)
B, (1,2)
C.  (-1,2)

D, (-1,-2)
Ansver

]

. » } '
Which of the fol}cwingjpoints

-

-

Which: of the follcwing equations does the ordered pair (3, 4) satisfy?

*

satisfy'the equation 3x - 5 = y?

4

Does the pdint (-2,1) satisfy the equation %x + 7y -6 = 07
. : P

h .
Answer —~

-

Does th%/;oint (%,BY satisfy the equation 6x - y = 37

Answer

{

Which of the follqwing is not an equivalent equation for 3x - 4y =a-17

N

A. -6x + 8y
B, -3x = {
c. 9x + 12y
" D. =-3x + 4y

Multiply the equation 3y - x

Answer

I

]

1

4 by -4 to obtain an equivalent equation.
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UNIT VI - SYSIEMS OF OPEN SENIENCES

 ENTERING PERFORMANCE OBJECTIVES

A -

Assessment Tasks (continued)

) Which of the following is an equivalent equation for 2x + 3y = 0?
‘ ‘A, 4:& +.6y = 2 . ‘

. B.’-2x—3y-x—l

C. ~-6x~9y =0

“t - D. 8x - 12y =0

Answer ' . S . . B ot

“
e

. d) ~ Multiply the equation 5y - 2x = 3 'by -21t‘ovob’tarin an equivalent equa.tion.'

e
Answer . )
v . - = -
.
- 1 A Y o
! ,
- /"
i
<
# *
* «
* \\H
. i~
154
|} <
~N
- B VI-6
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ENTERING PERFORMANCE OBJECTIVES

1o

' “UNIT VI - SYSTEMS OF OPEN SENTENCES

' Answers . -
\ A ‘ 1”: -
1. a) D -~ 2. d)
.bB) ¢ . b
c) B 450
| &
d) 120 bl
2. a) Asa,
o < — S ) | 3. a) ¢C:
N T b o
\\‘ : ‘ c) y = %x + 2
¥ | d) y= %vx -
. - f ‘
b)
1 ‘} 4 a) C
b) A
| oG "
< ’ > ) e)  ves
‘ is,-ﬂ d) ‘no
K/ (0,'5) %
5 a) B
\f‘x‘ , .
c) :
c) €°
(14) d)  -10y + 4x
, (o:'Y X\
X 7
N %
& oy
VI-7

i

-16

3
C-

ot
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‘, ST 'UNIT VI - SYSTEMS OF OPEN SENTENCES

. ol
S

PERFORMANCE OBJECTIVES | ’ . ‘ ;

v r

-1, Determine whether the graphs of a system of equations are parallel intersecting,

oY coinciding 1inas by examining slopes and y-intercepts. (II)

~ ' 2. Solve a system of equations grsphioally. (111) K
. 3. Solve a system of equations by the addition (subtraction) method.’ (III)

4. Solve a system of’equations using mnltiplicstion with the addition (subtrsction)

«

method., (III) R »
. 5. Solve a system of equstions by the substitution method.-'(iII)

L)

6. Solve word'prnblems involving two variables and a system of eqnations: (1I1IT)

7. Solvs a systsm of 1inear angualitiss graphicslly. (III)s

’ 8. Solvs linesr progrsmming problems. (IV)

Minimal | . Average ' Maximal -
o #2-5 #-7 | - ALL
) . . ! . § ) . A
"KEY SKILLS FOR END«—-QFeCOURSE TESTING Ty
" 13. Solve a system of equations in two variables, ' . .,

. ' - . .
14, Colve word problems involving.twe variables and a system of equationms.

)
.
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UNIT VI - SYSTEMS OF OPEN SENTENCES

“CROSS REFERENCES
' {
: . TEXTS (BY AUTHOR)
| Dolciani Dolcianil Fogter | Jacobs| Keedy] Payne Sobel Travers
jeativy (1976) |- (1978) | (1570y.} (1978Y | (978)| (1977 § (1977 | (1977
) g : H BRNNES .“ L _.“.:\:;ﬁ‘:&‘ ,-'"," DI “
1 --- 251-254 425-426 |354  [225-226 --- '|222-223 |308-311 |
2 337-339 | 251-253 |422-423 389 243-245 | 180-183 |247-251 §312-314
371 346-347 | 255-357 l420-431 |396  |251-255)184-186 [252-255 |318-320
. . A . _‘
4 350-353, | 258-259 |432-434 {396-399{252-255 | 188-192 [256-259 |318-320
5 340-342 | 261-262 |427-428 |404-406 2"45;249'-fx;:s.;»;m;g;gg;ﬂg«@ﬁ:a 315-317
- |344-345,355- 424,431 by N R s s
6 347-349,359 | 264-272 |434-444 %7-410%256-269 196-203]236+-260 {322-326
352-353 \ | , . _1270-275 §327-330
- .~ \ ‘ . -} . /?;, . i . . ’
7 360363 | 274-275 |W45-446 --- |501-5031208-210]264-270 }331-332
¢ ) . . 1
,..._L—{W \
8 ~| . -- 276-278 | === --- 211 --- ~--
iy - ”'\ -
/' 4 - " ) * r.
- K > h
i ]
h)
‘4
V - 'ORY)
I-9 15
[ =N




B

- s, 5

A S

e )

i

e - Hes " @
- UNIT VI - SYSTEMS OF OPEN SENTENCES v
CROSS REFERENCES ) |
e ‘ . .’l -
TEXTS (BY AUTHOR) - o
. im Jacobs Jacobs -~ . ~ Johnson .&,Jo'hnson : \
s 4. O% " ' ' ' e P L
Objectives Y e 18 (Fart I) (Part 1II) (Pa-fta}) (Part‘h)- —
- Part L -'77] "(1976) (1976) T RGN
1 Y 308-314 —eel 274-27 321-326 101;}35//f
2 .| 308-211 ~ 397 |274-277  |323 1044105
. ' 'r ’ C t ON A
3. 318-320 {403 |281-283 331-332' | 107-10
4 | 322-324  |403- 281-283 334 109
5 325-326  |400 - |278-280 328 106
. . a ¢
6 . ?;é?;éé{  |406,409  |296-315 341-349 {111 -
— ’:"a;f‘f_ig}i"_'{?‘z,ioll 412,413 | |
7 ©328-332 388-39% ¢ "117-124 f
* ) ' ‘I
¥
|
[
B .
] 155
v~ - VI-10
¢ 'Y



'PERFORMANCE OBJECTIVE VI-1 S o -

1
@

Determine vwhether the graphs of asystem of equations are parailel,
+ intersecting, or coinciding lines by examining slopes and
y-intercepts. ’

¥ ‘ A ‘ )
e . ) . ! . . L -

<

'Tell whether the grgphs‘of each of the following systems of equations are‘parallel'

"lingg,°intersgcting lines, or coin¢iding lines , _ o
. . \ ‘ S . R . - : ! ¢

‘\ \ i '. - . .
a) y=‘2§+3 . - | _a) S
. ' ‘ ‘ _' o 4
oy ==5x+ 11 - . C
TR [y =2+ 7 o R
Ty = 2x‘--3)‘ I A
P T e Vd ‘ \
.‘ c) y x2 %ﬂ‘x‘+3 .,' " ‘; ' - c) »
2y =x+ 6 Lb
d) Which of the following eQuations has a graph which coincides with the
graph of the equation ﬁr= 3x - 41 )
p ‘ 1 / .“ . 7 ” o | L .
.A'. Y5 3}{ 4 ‘ /{ . § ‘ L0 ‘ ) S
B. 2y - 6x +8 = 6 o o
i ' '#’té“‘ .
C. 2y =6x+8 / o o . T
. I . o | | | . o
D. Nome of the above . “ i ' - ;
. i N . '
" Ahswer: Lo : T : : P
. ..
1
) " ) s
VI-11 ?




'}
’ -
. PERFORMANCE OBJECTIVE VI-2 ‘
Solve a system of equatmns\g__r_aphlcally.-
R . . B
1. a) Mat‘ch each system of equations with its graph. -
) y=x+2;y-x=4 A
2 x-y=2Zixty=4 :
3) x+y=1; 2y = -2x + 2 ¥
‘A. c. T4
< X"
./- ) <t X //[z" I
‘\F ’ & v . - v
b) Determine the ‘solution set of the following systems'gof equations by graphing.’
’ ) -t . f - B ‘e
1) x + 2y = 14 . 2) 2x+ 3y =9 v3) x+y=05
- 5 Y =X - 7 = 3 - X
Yy - 2x = \2‘ h . : y'
, ‘ . . b PR - ..
. N "
) Y‘, \\ v Y‘} Y$ o
) : . -
, L . N
- ‘.‘y\ e -
B ‘ ]
3 ~ 3 |
{“ a e - ¥ NI & i Ad 4 Lx 2 FER W S O 8 P U S VA N T W £ -~ P - L
P~ x + b x‘? ‘ xr
. A 9
b o p
) ‘ {
v . N A 4 // 1‘;
‘ {
VI-12

Loy
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3 - .
4% ' : P
" ) ' . . <0 :
) . . .

- PERFORMANCE OBJECTIVE VI=3 - o - Py
Solve a system of egquations by the addition (subtraction) method.
1. Solve simultaneously 'by the addition‘(subtraqtion)'eliminatiépfmethod.
a) 3r +2s =10 - b) 3x + 2y = 12
5r + 25 = 10 , -3x -2y = 6 |
. s’ 4
Answer: v Answer:
',~<‘:)_$_.‘2x + 3y = 15 , - . d) -x+ 2y =6
=2% % 9y = 21’ I | 2y ~x = 6 )
'4 ) N T . - “ A —
"Answer: . R ' Answer:"
- ' > t
\ \
\
] . ,
L] é -
) ;
: 1
o
, #
i
' .
»e ‘\\‘
\
@




s
: -
R?A{Q;i T &%{  §'.' I | o . ’ ! ) .
:._ ‘ * +
* PERFORMANCE QOBJECTIVE VI-4
Solve a system of_equationf using multiplication with the addition (subtraction)
1. Solve, using multiplication with the addition method.
a) Sp+29=5 . b)) 17r + 12s'="-19
o 15p - 3q = 15 . : 13r - 35 = 22
5 . {/ ) ‘ .

Answer: | ' ’ Answer: : o | “:fxxff
. - ‘ | g

‘¢) 3a +.2b'=.10 , @ 5p-2q=16
2a.+ 3b = -5 =22

Answer: Y T

. An



PERFORMANCE OBJECTIVE VI-5 L
' ! ‘ SRy
Solve a system of equations by the substitution méthod,
- 7 .
_l; Solve the following systems of equation by substitution
a) x+ 2y =5 ' -~ b) 4p+q,=ib
5 < \
3x + 2y = 3 . ) 2p - 3g=1
: CelY o )
Answer: - . ';.‘g';'.",;-‘-.f;". v Angwer:
- \ | _‘ ‘
‘ v _ . 5
c) 2% 3y = 2 ‘ - d) y=—3-x+6
4x - y = 18 . “ 3y - 2% =8 \
' Answer: ' ' Answer:. o i
Lo 41‘ RN
{ ! .
» }
/ [ Y
;
VI-15
| 183
& f
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'PERFORMANCE OBJECTIVE VI-6

Solve word problems involving two variables and a system of equationms.

‘ y: ‘ '. . §

1. Solygg each word problem:

b
~ .

*

9) Elaine bought.eight fuzzy peaches and one cucumber for $2.43. Les

bought eight_chcumbers and one fuzzy peach for $11.25. Find the cost

, of a cucumber. o P ' , . . .

[y
)

Answer:

— e
b) The sum of the‘diéits of a tWo—digit number is 13. The number with
digits interchanged is 14 more thah’zo times the original tens digit.
L e * * . ﬂ

*  Find the original number.

Answer: R &

'¢) A canoeist who took 3 hours to paddle 9 miles upstream was able to
- | ‘return to his starting point in 30 minutes. At what rate could he

paddle in still water? _. . IR

Answer: . . £

d) Eleven years ago Mrs. Alva was three times as old as her daughter Rose.

Five years from now Mrs. Alva will be 5 years less than twice as old

: K ’
as Rose. How old is each now? _ -

//\ Answer:

VI-16




-, r, Solve Eacﬁ\éysugm of inegualities graphically
a) x+yz=26
-
Y - X > -8
An#wer:\ &
+
b) x+y<5 f . .
’ ; 2y - x 2 -8
~ Answer: e )
i ) C) X S -'4 ‘ Y “
’ /‘m . . 2 A
' : X -2y 2 -2
) Answer:
. ) i
. . d) y > —6 * <
" 0 L
2y + 2 < -x ' ) ‘
K . Answer:
+ '9
13 ¢
' . -
-« N o ) ' & w
. @ v PR
. M:; '
3 [ "
., 155
' ~ -
‘ 1 * VI_1.7

.!.

1t
.

PERFORMANCE 'OBJECTIVE VI-7 °

"y

Solve a SQStem of linear inequalities grgphically.

»



 PERFORMANCE OBJECTIVE VI-8

;9‘_ : B . ' ' = .
/" 'solve linear programminé)problems. : ¥
; fl;, Solve ‘each problem’ \
‘) A regional'park commission hopes to build campsites in two 1ocatiéns.

b)

-fAt one location in,the mountalns, each camp51te costs $750.00 and requiresJ'
' 36 man-hours of {g;sr. At the other 1ocatlon, ‘hearer a majar c1ty, each

'camp31te costs $1500 00 and requirés 12 man-hours of labor. The com-

mission can spend at most SIS0,0Q0.00 and use‘at~mcst 4800 man-hours of

\

labor in building the campsites. ‘How many campsites should be built at

each lccatlcn 1n order to maximize the number of sites. avallable? :
. ?/ A
Answer:

\

~ An automobile_assembly plant has a maximum‘produétion capacity of 1200

cars per day The sales force predlcts it can sell at most 600 Cloudstaxs o

-
.~

and 800 Dachsumksper day The proflt for a Cloudstar is $650.00 and the
profit for a Dachsund is $500.00. How many of each car should be Qroduced
in order to make the greatest profit?

Answer :



PERFORMANCE OBJECTIVE VI-8 (continued)

SQlye linear programming problems,

-

A student gets a job in a Tastee-Freez stand, Each day he has 80 units

of milk, 70 units of ice cream, and 30 units of syrup. The specialty of

*

&

. - H
the house is the "lLast Sjand" whiig.consists of 2 units of milk, 3 units

. of ice cream and 1 unit of syrup. Another speciality, the "Vanilla

d)

Plains'" consists of 2 units of milk, l,uni? of ice cream, and 1 unit of
syrup. The "lLast Staﬁd" sells for $$80 and the "Vani}la Plains" se;ls
for $.50. How many sales of each would be most profiﬁable? |
Answer:; | |

A

Each week the McKay Trucking Co. needs at least.650 gallons of diésel

fuel, 3}4 gallons of gasoline, and 48 galloms of'oil to keep its fleet of

trucke”in operation. Pacific Petroleum Co. can deliver 130 gallons of

diesel fuel, 36 gallons of gasoline, and 4 gallons of oil for»a wholesale

rate of $60.00. A similar plan costing}$75.00 is available from Overseas

0il Company for 65 gallons of diesel fuel, 54 gallons of gas, and 12
gallons of oil. How many standing orders should the McKay Co. place with
each firm in'ordgr to meet its petroleum needs at the’ smallest cost?

Answer : »



UNIT VI - SYSTEMS OF OPEN SENTENCES

Answers
SRR —— . . ) x ’
VI-l ‘ VI-2 {continued) i .
' ' a) intersecting " 3) |
b) parallel : — e
c¢) coinciding . f N
d) B —~&
i It
. ¥Eg-l N L
. N | L ¥
V-2 L  VI-3 |
a) o a) r=0
. . s =5
1) B |
, , b) @
2) A |
, ., € y=3
3 ¢ ’
b) * 2
D ' ‘ . | d) {All x, y such that -x + 2y = 6}
R ] .
‘ } , , VI-4 : ’ -
Nl R
AN : a) p=1 |
| ™~ | VI-5
/ " ‘. \ - _ . —___
N g = 0
RAsh FILE a) . x = -1
‘;‘ b) r=.1
\ r'S y = -3
p s=-3 .
L b) p=3
! "-—" 4 f" . C) a = 8 q = —2 ,
b = ’—7 . C) x = 4
4
2) E T F Rt d p=4 y = -2
i v =2 |
_ N 1 17 a2
+ bl
, X
| (&, 7' -
Y3R-I7 ”
Vi-20 188




UNIT VI - SYSTEMS OF OPEN SENTENCES

VI-6
a) A cucumber cost $1.39;
b) Original number is 49.
R Y07
vi-7 LR
w ST
3 A
. AR AR |
f&%Vf%ga
N NI,
!fgﬁfgfdﬁi?{
AN
! VX"
4
PR
s e
: —
g P *- 5 )
7 '
VIi-8
Jh—
N
N b T i _
i Mr"(‘
iR Meg S
P g |-
2lax
- 1
}
I
/ .
' )1-;&
c)
”
-~
n <~
Vi-21

c} Canoeist could paddle lO%—mph
n still water, |
d) Mrs. Alva is 44.

Al

Rose is 22. .

VI-7 (continued)

d) H N\ .
= *tﬁr

i) L

-

a) Letex = number of campsites in
, the mountains *

= number of campsites
near the city

x 290
.y 20
750x + lSOOykS 150,000

36x + 12y "< 4800

They should build 120 campsites
in the mountains and 40 near
¥ the city.




UNIT VI - SYSTEMS OF OPEN SENTENCES s

L4

Answers {(continued)

- VI-8 {(continued)

b)

W
(2)
(3)
(4)

- (5)

Let x

number of Cloudstars

) produced each day
number /of Dachsunds

‘ ed each day

I

800

< 1200

'y 2

y
X EP
0

To maximize profit, 600

~ of each car should be .

built each day., -

L}

c)

Let x

(1)

(2)
(3)
{4)

- (5)

y

/

the number of "Last
Stands"

]

]

the number of "Vanilla
" Plains" '
x20
yz20
2x + 2y < 80
3x+y <70

x + yasv30

He should sell 20 "Last

' Stands" and 10 "vanilla

-

Plains™ to make the

greatest profit.




™UNIT VI - SYSTEMS OF OPEN SENTENCES

Answers {continued)

vxna.(continued)"

g x = numberiGf orders from

let'y = ngber of orders frpm
"Overseas Oil o
(1) x20

D 2) y=2o0

(3) 130x % 65y 2 650

a)

(4) 36x + 54y > 324
{5) 4x + 12y 2 48

" To meet their needs at»the
smallest cost, MéKay Trucking
Co. should élacé 3 standing
;rders‘with Pacific
ﬁet;oleum Co. and 4 with

?

Overseas 0il Cé.v

Xy




UNIT VII - POLYNOMIALS ‘ | s
' ‘ , ‘ .

PURPOSE

This unit introduces the students to higher-order, non-linear relations. It
is one of three interrelated units which concentrates on positive integral
exponents. Students apply the laws of exponents to simplify polynomial
expressions.

OVERVIEW

Students are.introduced to the basic terminology of polynomials. The concept
of combining similar terms is expanded to include the addition and sub-
traction of polynomials. The laws of exponents are combired with the addition
and subtraction properties. to simplify polynomial expressions, Some basic
applicatians of polynomials are investigated through the solution of open
sentences and word problems.

SUGGESTIONS TO THE TEACHER
-

Instructional Days: '16-19

Minimal Course Objectives: #1-12, 16-19
Average Course: Qbjectives: #1-14, 16-19, 21, 22
Maximal Course Objectives: ALL

‘£

Due to the length of this unit, it is suggested that at least two tests be
given. .

Al though many books discuss special products in'relation to factoring, they
are included as _part of the multiplication objectives in this unit.

The FOIL method (First, Outer, Inner, Last) may be introduced as a procedure
for multiplying two binomials. :

Objectives containing the phrase "by'inSpection" are intended to require
. students to simplify expressions quickly without paper and penfil.

Some teachers feel that this unit is the most appropriate place to introduce
zero and negative éxponents.

Advanced students should be exposed to the most difficult exercises Lhrough-
out this unit

VOCABULARY

binomial increasing order ' /
decreasing order monomial

degree of a monomial in a variable polynomial

degree of a monomial simple form

degree of a polynomial trinomial

VII-1
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'UNIT VII - POLYNOMIALS

]
| -

ENTgRING PERFORMANCE OBJECTIVES

1. | Simplify arithmetic expressions containing egponéﬂts.

2. Add, subtract, multiply; and divide integers.

B 3. _ Compute long diyision,problems. o |
4, | Compute fhree.place multiplication problems. \
| 5; - Simplify éxpréssioﬁs using‘the:distributive property.
6.  Combine similar tefms. | |

!

7. Solve equations.
. _ :

. ' \ -

Assessment Tasks '
1. ‘Simpli£y each of the fé}loQing‘expressions;

&) 43l 32 - o )

b) 23 | B RS

- )3 ' o v i

¢) 52492 | <) ___H_.___.‘ S , o

d) .15‘? 25 - 110 | | @ | | h “
2. &) 4+ (<6) + (-7) | B a)

b) B4+ (-857) + 311 < b)

 ¢) 1.033 + (=0.1) + (-10.066) c) 5

o 1l 2) oo -

e) 308 - 684 } e) ’

£)  -177 - -643 ( ' f)

8 -20.5 - 836.175 . S

h) 113 - 125 \ h)

1) (96) (-65) l Y

3)  (-1.3)(-3.5) { i)

k) (-56)(-79) | k) i

D =392y , 15

m)  (-208) * (~16) )

. m
o | VII—3} :l 7? <
‘ - Vo




'UNIT VII - POLYNOMIALS

ENTERING PERFORMANCE OBJECTIVES

Assessment Tasks (continued)
) 2. (ccntinued) |
.E. n)  21.707 % (- 07) o . .n)
o) (-6240) + 65 - h o) ]
Cow e S
.. 3. a) 53Y§I'§6§ A . . o a) B
— b) - 72)60,048 \_ L v
ff—-ﬁnhf~f-f-~35‘0-295337?55?““ﬂm"p-wmw o
| & 1267BFD ' D |
4. a) 257 S 592 | o) 728 @) . 364
| x917 95 w238 . e
.“a) - b) c} | /\ d)

Simplify each of thgyfollowing'expressions:

&) T(x+ 4 - 6y) T
bj ~5(3x - 9 + 7y) | : b)
Q) 8(9x + 5y - 8) - o)
& -1@x? - 3 - 9) | o

6. Combine similar terms.

a) 23 + 5t + 7y +t+y.+ 27 T a)

by bxb + 3x3 1 4axb - 2x3 45 b)

_ / | c) 5m3 -~ 6m? + 4m : 6m3 + 6ml - 5; )
| y  2x2 - 6x - 15 - 112 + 7x - 6 d)

L4 ~ . et

7. Solve each of the following equations:

a) Iy +2) + 4y - 1) +12=20 a)
bj 3(8n —‘5) -3(1 -n) =9 b) e
c) 2 - 7(m- 1) = 3(m - 2) - 5(m + 3). o)

d) 6(2x + 1) - 3(4x - 3) - (6x + 10) =
N -(4x - 3) +3 VII-4 d)




\: ~ rﬁ ..
. S i
UNIT VII -~ POLYNOMIALS "
" ENTERING PERFORMANCE OBJECTIVES | -
Answers h
1. a) 518 . t 4. a)’ 235,669
b) 4 | o B b) 470,640
¢) 106 ¢) 173,264
d) 32 . ' ~d) 152,516 .
2. a) ;\9 5. a) 7x + 28 - 42y
b) 268 . - by ~-15x + 45 - 35y
c) -9.133 . , ) 72x + 40y - 64
15 - ‘, x4 3% +
d) v | | | | > d) -2x-+ 3x+ 9
e) -376 e
. . 6. a). 6t'+ 8y + 50
Y 5 N7 .
7 | R . b) 10x4 + x3 + 4
Co ') *876;575 ‘ ~ ’ F
. S . C) ._m3 ~m
‘ n) -1i ,
- | 15 d) -9x% + x,- 21
‘ i)y -6240 ‘
3) 455 7. a) yxy=-2
K) 4424 ) - b) n =1 | | A
) -9 c) m=6 ;
13 d) x = -% ,
m) | , ) 5
n) -310.1
o) -96
1 \
P
3. a) 376
b) 834 o . . )
) 8 |
C) 57328
d) 305 e ,
© = . VII-5




o : - UNIT VII - POLYNOMIALS .

PERFORMANCE OBJECTIVES

1. Classify a polynomial according to the number of terms: ménomial, binomialQ '
trinomial. (II) : ' :

2, 'State the dggree of a monomial. (II)

3. State the Aegree of arpolynomialf (11)

4., Arrange a polyhomial in increasing or decreasi%g ord;r.
5. Add polynomials. (II).

6. Subtract polynomials. (II) | ,
7. Multiply a monomial by a momomial. (II) | |

8. Determine the‘power of a product.‘5(II)

he 9, Simplify expressions involving powers of products, multiplication of
monomials, and combining similar terms. (11)

10, Multiply a polynomial by a momomial. (II) .
11,  Mu1tiply two binomials. (II) |
12, Mul;ipiy twé bipomials of the form (a + b) (a —'b)fby‘inspection.
13. Find the sgugfe of a binomiagl by inspection. (II)k : ' \
14, Multiply a trinomial by a binomial."(II) '; o .
15. Multiply two polynomials each containing ét least three terms. (iI)

- 16. Solve open sentences involving operations with polynomials. (III)

o
17. Divide a monomial by a monomial. (II)

=
-

18. Divide a polynomial by a monomial. (1D)

*19. Simplify expressions that involve dividing by a monomial and combining
similar terms. (II)

20. Simplify expressions involving zero and negative exponents. (11)
21. Divide a polynomial by a polynomial, (I1)

22, Solve word problems involving polynomials, (III)

®

’ SVIL-6 e
. | 17g




Minimal ~Average Minimal
#1 - 12, 16 - 19 #1 - 14, 16 - 19, 21, 22 Al
KEY SKILLS FOR END-OF-COURSE TESTING b
'15.f/Add:ana subtract‘pplfnomials.
'16. Mul;iply‘polynomials;

17. Divide‘pclynomials; - | ' 5fﬂ$>

18, Solve linear equations invelving poiynomials. ' -

)
*

f




. : . UNIT VII - POLYNDMBALS : : =

CROSS REFERENCES
' TEXTS (BY AUTHOR)
»

-

~ Dolciam‘TLDolciani Foster] Jacobs| Keedy| Payne.| Sobel Pravers
Objecti et al { et al et al - et al et al. *Banks| et al
ective ’
L (1976) | (1978) (1974) | (1978) | (1977)] (1977 | (1977
. (1979) ” |
Tl 116-118}292-293 148 Zﬁé 140-141 |270-271 | 293 200-201
2 [116-118]294 148 | 296° [138-140 S B
' 293-295 - - |
\ 3 116-118} 295 148-150] 296 ~ [138-140 —-- {293 200-20%
\ ' 293-295 | : '
\ . _ . J
4 --- 296 "1 149-150 --- 138-140 ——— - o
. g - LTt S—————
5 116-118}295 Jd151-152] 286 . [142-143 [270-271 | 289-291 | 208-211
» ZSM' Q0 i - p——|
V6 |116-1181295 153-155 | 288 | 144-147 [270-271 | 289-291 | 212214
| ) 4 ‘T 7 a———
© 7 120-121 | 298 156157 221 -+ | 83-86 e
8 - |122-123 298 .  |159-161) 244-24589-91, |224 = |389-391 | 363-36>
. 4 g P . _——
9 122-123 | 298 160-161 --- --- ~-= |95 T
+— - (
10 124-126 §299-301 ' |162-163 | 292-295| 148-151 | 274 --- 215 216
| 156-157 )
. | 148-151
11 . ]128-130:1303-305 |164-166 | 295 - 275,277 | 292-295 | 217,222
w | 301-303 ;
165-166 | | 156-157 -
12 156-159 | 305 171 .|295 301-303 | 283-284 [ 305-307 | 217,222
4 R IR B 159..1592
) .l
’ - 2
13 Do-162 {304 |167-171 |205 301-303 | 280-281 | 308-309 {24172
b ‘ 159-162 -
4* 2 ’
14 130 + 1305 - 295 152-454 R ___ 1217 %
15 130 - - [295 152-154 i - |18
118-119 | ., _ , .. . o
16 125,126 |39 == 1491-4931313-314 | 310-311 L--
VIL-8
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o . UNIT VII » POLYNOMIALS

o’ L B

. IR . . hd -
.+ CROSS REFERENCES - N oy
. | L ¢+ . TEXTS (BY AUTHOR) - | o .
. o Dolciani] Dolciani| roster | Jadobs Keedy :| Payne Sobei ; 'i'rav s
o ..+~ § etal.j. etal-] et al ' et'al | et al - Bapks jet al.
S Objectivel (1g7g) (1978) | .¢1979) { (1974) |(1978) } (1977) (1977) 1(1977)
. ‘ ’ N —— v — Rl
. 1 ' » - . » . M . E . - -
- 170 | 145-147 | 339-34Q~ | 241.743] 245,425 352-355 | 227-229f 91-93
3, ."' ’i.—\ﬁ . ‘ - " - ) ‘, ‘ \ ) ot
| 1 15%X8®is1-153 | 330360 | ___ | --- }352-355] 227-229] 335-336 348-351
) . )'»‘ Z{. ] : ”259-261 ‘ ‘ 5 “ ‘p o
19 153 342-344 | -7 7| 461 --- | 227-229) . --T &
. a E I S : | T D ol
20 - J148-149 | 349352 —e- . | 238-239 s§k€7 '230 387-391} 359-362
-f. . . N . - -\;' Ly e — . *
R

21 220-222 | 342-344 | 254-255 | 352-355% 306f308_ 337‘3£B QSQ'356

, ) [N |b 172-177 “ . ! . ¥.,«"' - .
: . 4 . . Vee- 6-357
25 . f131-133 | a24-320- 223-228° - oo f 31k Bl B
. -~ {125-126 :

-
. - LA o
. ’ . .
’
- . LN
) ! L »’ -
P ) X
] L
o e
!
. >
: . .
- ' . 4 ;
M o - LT .
: \ | P \ ‘
) R
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‘s . i . . s
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i . ™. ’ ) ey
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» h - ¥
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' CROSS REFERENCES

UNIT VII - POIfYNOMIALS

TEXTS (BY AUTHOR)

ggnirﬂlm R ggn{.lilm Jaco;as. - Jacobs | Jognsr;n Jo}tms:}m
Objectives - ‘(Part I) | (part II|{ (pREt21) | (pSEe?im)
Part I - '77\Part I -'77| "(1g97¢) {1976) (1977) (1977)
1 316-317 68-69 | 1438 189 . .- o
2 .- --- --- f215 169 169
¥ - . '
3 318-319 128 [ 215 169 169
4 318-319 68-69 --- .1189-190 1134 134
3 a .‘
5 323-328 70- 73 439 . . 1192-194 --- 135-136
. 443~ L4k S
6 330-336 7477|439 192-194" | - --- 135-136
' 445- 446
7 346- 349 79-82 447 186-188 --- 148 - ¢
r
.8 350-351 79-82 --- 130-132. 148 148
9 |348-353 79-82 .- 130-132 {151+ 151
S R
9 = f‘
‘ , ¥
10 352-355 84-85 - e - {151 151 ‘
N ) N .
11 1356-359 86-91 449 195-198- |152-157 152-157""
_ R iast ) | .
12 360-362 --- --- S 152-157 152-157
13 360-362" * Sy .- .= 155° 155
| ° .
\ N N .
C 14 1356-359 . 86-88 449 | 196,198 |157 157
* -~ L)
.15 |3s8 ' 90-91 |- s 158 « 158 .
\ -
16 354 76, 85 ——- l426-440 159 - 159 »
| \ ' ’
) ‘ VILI-10
‘e , .l.{} ’..)




" CRQSS REFERENCES

A}

UNIT VII - POLYNOMIALS

1

*

*

-

}
!

T}}XTS (BY AUTHOR)

\

1m ; 1m - Jacobs Jaqobs ~Johnson | Johnson
. 3 :
Objectives| %E,;Y_ . paggn§§ _1g,| (Part D (rart 1| (8%h | (8l
_ (1976) | (1976) (1977) (1977)
17 1368-370" - 98-1Q0 451 187-188 162 162
' [
18 371-373 101-104 -<- 199 167 167
19 - - f- - 67 - | 167
. 20 - - —-- —-= |240 260
21 374-376 101-104 451 203-206 [169-173 169-173
\
22 354 72-73,103- |  ---'  |44b-446 - -
325 ; 88,104
362 d ? , 1 )
. o i . .
* ¢ 8
‘. -
. <
¢
~ T
4 ]v ‘ 3 .
? v -
> oF
« ' . . c:
AY f )
: . ‘q /
N ' 4 , ‘4 ¥ ] i
< " ) - ‘I
-~ % - B
vii-11 o . '; .
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A
\ N o ' -
- PERFORMANCE OBJECTIVE VII-1 .
' - . T - - - ‘ \‘
: - Classify a polynohial according to the number of terms; monomial, binmi\i.al,
¢ or trinomial. : ' ' !
. = * R . ’ . : 8 l
‘G‘ s - - )
; *. _ ) A - o r B .
:  Identify each pglyﬁqmial as a monomial, binomial, or a t:':inomial.
a) .3r’s + 15 .ot ) o . | .
\ “a-
-Answer -,
S ~3 * : 2 ‘ - " -
‘ b) x° -.2xy + ¥, )
L SRS asp- ..
. Y N B - . -
3 , Answer ' - ?
c) 43=2,Y_Sz“ b S ", " » ' '
} A ; . # .
‘.  Answer sf : o : .
‘ . [y - ¢ '0 . i ’ . : -
d) 5 + wvw R 5% ° \ “. A - : _ &/‘
DA e N e 3
s . . ' ‘ ' -t
= ’ " T : ) . * ' ‘ : .

L VII-12




" PERFORMANCE OBJECTIVE VII~2 .

State the degree of a monomial,
‘ ]

A

I
»
PR

a)  State the degree of -3x’y’z.

Answer

b)' State the dégree of ngy.

« Answer

- 1
<2 1

&) State the degree of 1llx1’yz®,

-

Answer

" d) The.degrée'of —szy?z is:

T

!Q‘

Py



PERFORMANCE OBJECTIVE VII-3

. , )
State the degree of a polynomial. |

-

1. State the degree of each of the following:

Y , . a) 4x2yz + %%z + l3x5y222+ 17x%y
8 .
Answer

b) 5x3yz“ + 7x5yz“+ Bxyz + 9x2y222
) &
Answer

‘c) 6x2y233 + 9xy33 + 11x“y“z3 + SxSyz.

. . Answer . : ; o
) LAY 7yixiz o+ 15z2%yixC+ 11x3z%y + 9zxy
4 o v
- '
. - - Answer .
. &) The degree of -15x’yz® + 75x°y’z + 15xy’z'? is:
- . , i \
Tve . As 9 .
\ . -
. B. 5 J .
, ' ) v ‘f_ ‘.
c. 19 -
A =Y ! -
“p. Al S
- - . R
Ans®er . ‘ s
. ' -
s ~ - x
Pl * - o?
A : . 's -
. hd '
\ \ +
Y r Y4 - . -
. v \
\ -* . ) ; \‘ 7 ;N
N - * [ L’ «
4 : Q RS
. . L ‘
! 4 - .
. . “ . o+ VII-14
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PERFORMANCE OBJECTIVE WII-4

s e

1 Arrange a polynomial in increasing or decreasing order.

N

a) . Arrange the following polynomial in decreasing order of the degree of x:

| 4xy’z + 7x°z + l3x2{22 + i?xzy

f Answer
| B , |
o b) Arrange the following polynomial in increasing order of the degree O% -
3,3, 4 2 2.2 |

y: Sx'y’z" + 7x5yz +‘8xy“z + 9x"y 2

Answer

¢) Arrange|the following polyndﬁial in decreasing order.of the degree of z:

8 2.2_3 5 2 2

oxyz + Mx’yz® + 7x%y?2? + 15x°y?2® .

Answer

'd) Arrange the following polynomial in increasing order of }he degree of x:

[y

8x3yz? + 13x°z  + 2x’y?2? + 1l1x‘yz.

‘Answer

t%
N
!

‘u&* . "VII-15

.«



‘ ’
- PERFORMANCE HOBJECTIVE /V’II-S

Add pdlynomials .

Simplify:
a) (x +5)+ (4x -~ 7) + (5x - 8)

Answer

b) (8x® - 40x® + 50x) + (-20x%? % 10x -"125)
Answer -

C). (5% - y+2) + (3% -8-y) + (3y +7)

Answer

a) (Y +dy+6) + (v -4y - 12) + (2y + 6 - )

, 4@nswer > ~ .
. -~ . - )
* w—ﬁ‘—-‘—‘—w
]
. D
1 '90
" ) . VII-16~



PERFORMANCE OBJECTIVE VII~6

N

A}

Subtract polynomials.

Simplify:
a) (fa-6b+¢). - (3a+ Db - c)

Answer

b) (8ab - 5ax) - (%9ax + llab)

-

\ , Answer

c) (a® -a+4) - (5+2a-a%’

\ ‘.
_ ; Answer

d) (3a® + 5ab - 7b%) - (3ab - a? - b?)

Answer




~

PERFORMANCE OBJECTIVE VII-7
: »

‘Multiply a mgnomial by a monomial.
< _ -

-Finﬁfghe product of each pair of monomials:

s E - a). (Eau) (5a%) o . '~ Answer
b\ (=3mTn) (7mn°) - Answer
c) (2ax2y).(-5a“xy3) ' * Answer
4a)  (-3a) (-2a%b). (fasbz) Answer
i v ‘ ‘ |
Y e &am) (an) Answer
- Co t.‘»,_ ' :
. &
’ ¢
" Vo
b :




PERFORMANCE OBJECTIVE VII-8

o

_Determine the power of a product,

i

Simplify: o
a) (3a%)°®

Answer *

b) (-5m*n%)?

Answer

o) (-3a’")?

- Answer
d)  (2b%c5)3
Answer
n
., e) (amb)
a Answer
-t
*
<=
k]
4
r'P'
i Yy
3
» Ed - ’ + T
: e(i 'l
L 4
SRR )
< : oy F ‘ .
A » N . .
‘ L]

13
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T r 7 e . v .
. PO .. . .
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' PERFORMANCE OBJECTIVE VII-9 2 ) : -
L ~ - x . L 3
! Simplify expressions involving pawers offgrbducts, multiplication of
. monomials, and combining similar terms.. '
t \ ! 2 . N -
e T -] . ‘ —
Simplify: S, g s
' LR oo 5 : | : | ’ -
. a) (3x*y)? + kY (b .
. . . . ™ . P
Answer : S | ',' . T
. ) . 3 - - - 5 o 5 3 ,'\\ ‘¥ . k 'v . i A ‘
b) (3u) (uv)” + ¥2u)°® (=u'v’) _ S e B , ' ' '
Answer A ' o oo :
. . <) (—6y223$§ (Zyz{“j_SBYz?)a (—2xzz) ‘ e
; : ' Answer __ - y e, IR
d) (szn)z(Bma) - (3m2)2 (2m3qg) T ' DN . gf“',.
! N : . . .‘ ) 4.
Answer . s
. - N i
- "' . .
. - i ~. '.-4 il ¢
‘ r .
[ .,- .*“:
A 3 .:f
/‘ . - , n'
€ - ’ . - y
XN - . ' ¥ L
L ) ‘-
- v
f i
] . -
L5
’ _ ‘ '
) &
+ . . v
VII-20 ' ‘




PERFORMANCE OBJECTIVE VII-10

Multiply a polynomial by a monomial.

Simplify:

“a) 7x%(x® - 2x? o+ 11)

Answer

b) 4x(5 - x - 10x%)

' Answer -
c) =2abc(5a + 2b - 3¢ + 8)
.~ Answer
g 2 -
-d)  2xy(3x" - 8xy + 5y°)
Answer
f ( /
//
- ' /
- / '
/
-
. ’ Al '
o — . ’ )
. N
. W
a8 . J" .
K3 ' . “
«;
N . ‘ E
,“ ‘ -
~C .{“é « i
[l o a .
. F3 SEEPREETA ‘Ai\sv L ) ¢
AN
o . . s, .
. ,}2’. ‘ *“-f. -
. ~ : Q . 4
» -~ +

P
N

L] » .. N

: Ao
. " -“‘

-
:
-~ \“,s, R !

1
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€
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ra
\
.
L]
.
.
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.
.
3 I
-
.

R
.
[ 4
-
¢
)
«
L)
-

O

. ERIC

Aruitoxt provided by Eic:

PERFQRMANCE OBJECTIVE VII-1l

_ —
‘Multiply two binomials.

..

Simplify:

¥

e

)

¢

3

Answer .

_Answer -

*

<

&) (3x - 2) (2x =

b) (2x = 7) (x - 8)

3y

" Answer .

d) (-2x + 3) (3x - 2)

~

- &
: .
* Answer .
.
* 1
- -
. ¥
NS ¥
AR ;!‘S;"\ ) ' :
k-
L] , -
. - _—
. { .
. .
L
o -
-
. °
v -
-
]
[
@ . .
P -
. ; .
s .-
"
o Q
-
“
.
. -
R .
. . .
. -
& ‘e
el
v “ . £
“ 4
~ Vo ;
k) L
S .
c . -
4" K
-
L @

. a) /(3x-+~4)'}2x +.5) ,

A

195

\
1
* .
&
\ ¢ Y
- "y .
L3
, |
-
-
* $
.
- ~ [S
;-
. -
LY §
.
i *
‘ R - )
. .
'
S
A ~
3 .
. [
. \ ¢
¢ ~
* -
.
L] * *
%
»
.
- .
’ 2
«
N ]
8 . .
.
LS
: : c -
o : 4
N
H »
‘P .
.
*
r
.
'
o
. -
‘ . “ e
. .
A
f
o
.
N 4 ‘
k) B
) N
k4
-~
. \.
4
Pes. 4
AR
i >
i
t.
L] \‘:
o
<
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PERFORMANCE OBJECTIVE VII-12 ° y
: |, Multiply twe binomials of the form (a + b) (a -~ b) W inspection.
: . i ’ [ ‘ ) -

j

'l . T [ -

Find t_he‘_ product of '_the following binomials by inspection: *© = .

\’ a) (3x+ 2) (3x - 2)
. ’ ‘ ) ‘A.
o, Answer \\ : . IR z
’ N ’ '.
b) (y =-5) {y + 5) ’ ‘ . .
- - . . - < e
" Answer ) T -
Y ' 4 ;
c) (w —‘x) (w+ X) )
Ans:w.f ‘ - ) ‘ v . e F‘
. . 3. -3 . P ‘
d). (bx + 7)(Sx - 70 .
- | v .
o Answer et : - y
- " ' ’,
3 s v )
W ‘ . .
, & : L. ‘ ¥
¢ . - 4‘ ,
F
. R N ) <
;
. ) '
. A Y a

) LY
\ ] h
’ - 3
/ .
» + - ’
. {
., / A
L]
- “ \ 4
1
-
. LY
4

1 - -

%
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-
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P A riext provided by ERIC
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.” PERFORMANCE OBJECTIVE VII-13

. . - . . .

‘. .

Find the sqhare of a binomial by inspection.

' . ) -
- .
- A

Find,the‘..s:quare of the .following binogxials“ by inspection:

a)_(x+3$2' ' "k +,

a Answer :
4 . . . o . .
by (2x - Bf _
' - o, ..
Answer ¢ K . ' o -
2 3% .
c) (5w” + 6t7) . .
: 4 -
. °  Answer ‘
_ 2 3.2 ' o ‘
d) (xy - wv) K .
« .. [} P ‘ , X \
Answér. . ‘
- i ' . N - ‘ '
N .
¢ ' ‘.(,
- H] { !
. .
' ‘ .y ! '
. - ;
t . ’ \ ) .
1 - PR - 0l
Sl e, * .
. . t . . . N p
' R 4 :
f . . ’ . @ - "l‘: * ) !
. T - )
» A.‘,. et
£ v E ::‘ .
L] ’ "" ’ ‘ . .
P ' . B .
. } . , \

. s

a
‘.
*
. ’
-
.
LN
«
..
. .
>
|
«
~
'
T
-
)




8 pmcmmncs"‘gmzm VII-14

¥

Col . : t - ‘4 - l.';‘l : - .
|- Multiply a trincmial By a binomial. | '
. +wy Find each pto‘d‘uch_;f ol '

| a) m?+ Sm- ,..5 o . ‘
A T - dm+1 ;)
. . F:“ L‘ N . . ~
. ‘, ~ ¢ ' ’
. Answer . f
' ’ ‘ . ‘ .
., .r ! 2 o .\J‘ «
~ b) .5x° - 6x + 7 .
- - 3; - 1 kY
. hnswer e
- - L ’
. . ‘

e c) (3¢’ -oc+5) (e?-1) . * }

) Answer _____' i
l . . 1 .

. Answer 5 ’ '\
. J . / O
< . . :,*
< ' Lt \/ » !4 )
e / ) i
- . ,
) h
; - ‘
v 1 . e,) L2
. L
. - -
kY
. A
. .
VII-2§
Q =2 . *
» { [y

.
-
A
.
»
'
.
K
.
'
'
-
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ERIC

Aruitoxt provided by Eic:

-

L )

. . . \ ' J . . ‘ h ‘
Multiply two polynoﬁ}alé each coritaining at least 3 fterms.

g .

i
“

Simplify the following:

Ll

‘a)  (x?

+ 3x - 2) (x2 - S5x + 3)

i

Answer

b) . ‘2x2'— x+ 7 (3x%+ 2x - 5)

L]

Answer ‘ ¢

[ Y

(3x2

»

-\ Answer c

ay %{s +'2b.f ©) (2a + 3b - ¢)

1)
-
- »
.
«
>
\ B
= .
2
) &
RN
A
a \\.‘
.
-
}
. - _
~ : 5
- -
.
’
~ Y -,
]
. -
' i

. ~ A

-

+ 2xy - y2) (2x? - 3xy + 5y2)
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ORMANCE OBJECTIVE VII-16

N

k]

.

{ L . . v R
| * Solve open sentences involving operations with polynomials,

Solve the following opeh sentences:
a) -10(3 - 4n) - 7{5n + 3) = =51
Answer -
b) 6k - 5(3k +2) = 5(k - 1) -8 & - !
. _ Answer . | N
N~ o .v : ‘ B L)
"e) 3(x - 2) + 4(x +6) = 3(x + 14) £ 2
: - oy ‘\’ ' ’ '
‘Answer A
. . - N . ’ . '()
+-d) 4(2m + 5) - 2(5 ~6m) < 12 ~ 3(10 - 8Bm)
) -. . : ‘,. .
Answer
i[" .
e ! t : ‘& ‘
e‘\‘”‘ . ” )
: )
t t \". -
. . |
A " - \ *
N Y [} K
. . ‘Z
~ ' ¢ ' [ l’:
! - ) ‘ ’ [ .
-‘ (‘
| \ T 19
| ) , 4 VII-27
1 l. . .‘
RIC . v : 4

w

Ao
s
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" PERFORMANCE OBJECTIVE VIAI—I‘.? !

Mg

- Divide a monomial py monomial.

-

.

‘ : .simplify:_' ?

a) 42::323\«: . ’ , ) o~
e : 6x5y3 . ‘, N L. T y‘

LY

D ~ Answer | ~

B) 35a“blc?

R - -5ab’c

' Answer .

o)
o
1
. S
o~
)
~3
o .
0
0
wn
Is
1
")
™
W
o
-3
n
o
3

)
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- PERFORMANCE OBJECTIVE VII-1S

L]

¢

Divide a polynomial by a moromial..

<4 - - L4 T
1. Simplify: - .
Lo | | o :
. . a) =9%%b + 15ab® - 2lab Y
A T <3 -

O

"FRIC

RO A s ext provided by ERIC

N s :
c Q) (4a® - 6a’ + 4a") : (2a%>
- ) “ . '
. Answer e
: <
. &), {3mx” + 18nx = 1l2x'y) * 3x
. . - \
' Answer
. - ~
‘ N Rl
[
\_—/ . (
¢ '
.. /
. ) r * '
. \ -

VII-29

(f'




5 . PERFORMANCE | GBJECTIVE VII-19 N
. I VL‘ ? ‘ . . ’
e Simplify expressions that involve div.tdmg by a’ L
B ' mohomial axid commn:.ng similar terms. N B . :
Nt , ' N L
’ \ ' [ .
. a \ -
Simplify: \ _
. . . , a) . 38?3q5 \\P lsﬁhq“ r'
- ‘ : - 19 qu "\Y _3p2q | .
i B S | : .
'..\Q MSWer . A
' " /
’ ' '\ ' . : W . . - -
| ‘ b) 25y - 15y® + 30y |, 8&y° - 3y’
* . ' ) '/ . ‘5}( ' yg
Answer
o) 40cd? - 32ca _+ 24c’d’ | 2c’e - 12c%a* PN
"‘BCd . ] X 302_6 Y
- - ) v ‘ . . . ,
‘ Answer R
4 . PR
: ¥
. . < E ‘
. ~ 4 12m°n® -18mn om’n® + 3m®n
. ) 6mn? 3m2 ,
Answer ‘ { , \ ) .
o .
) { ﬁ
) ! . N ‘\/
g ) / .
) ’ . .
3y L
. \ B
Lo /‘T) ‘r
} . ~/ Aty I}
‘ ™
’ 9’ . VII-30 \
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s, “ o . e s

bErRFORMANCE OBJE§TIvg VII-20 | fr | ""

-

. . 1
I3 * \ ¢
Simplify: ) | .
-5x%y Sy 2 N . - . :
a)’ b 3 . ' ’ . .
* =75X%" y . . A . ‘ ' , .

. ' \‘_J ] ¢ - _‘.
-2 2 0 , 5 ‘ . .

. 3 X¥ . )
b) 9"1:;- y v PN - ) ’ . ‘.

. R . ) o

Answer

.c) ' A '
v-Tz2 | B . ; .

x'y~'z
. , " ]
Answer . ; .
. - N
. 3 ‘ { oS
. i * %
-3, =3 ' ® —
d) (x%y%7") . . .
. . - - ’ 3 o7
Apswer : ) -
‘ - ‘
- ! , *
[ o~ / T -
e a .
. Answer -
- - )
. " ‘ - .
. -
- - - « .0
-" V4 prs ‘
"‘ N .
L ] \3 *
¢

 Simplify exprgééions invnlﬁiﬁg zero and negative axpéneqts. SPRR '2 e

‘Answer ' _ - o ‘ , _ ’ ' L
| ‘ E . T o §§§ ’



~
.’ L
1 3
'
el
[
’
CJ
.
A -
[
O

ERIC

Aruitoxt provided by Eic:
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PERFORMANCE OBJECTIVE VII-21

L]

.

Divide 4 polynomial by a polynomial.’
. . L [¥Y ) .

’ Simplify:
- b A . . : 4
T %3 x - 6) x° - 12x + 25
“- v | 7
~ ( ) .
~N i , ot
'\
R 4
) >
b) x +y ) 2x% + 3xy + y°
¥
Y ’ } “~
3 ~ /‘ . .
L | _
. c) Y
("“‘\ X -5y .
L
! Answer -
» .
10x° + 7.-]19: ‘
3q) = SdsE @
2% - 1
L] Answer ,
¢ , J
. v
\ ] ' .
‘ VI1i-32
-

—




PERFORMANCE OBJECTIVE VII-22

I 4

; - O " . T Tl
?, Solve word problems involving polyncmials.

o

Solve each problem. . Show all work.

Find the

a) Thg‘squéreS'of two consecutive integers differ by 75.

integers.

Answex

Y

concrete
E 2

A rectangular pool is 5 feet longer than it is@w§ae:

walk 2 feet wide is placed around the pool;.the area covered by the -

i
{
Y

pool and the walk

is 156 square feet greater than the area covéered

dimensions of the pool? (Hint: a |
S it .

by the pool alone. Mhat are the

L]
"

sketch may help.)

Answer

7
'/4~

fectanglé'have the same area. -The length of thg

A square.and a

—

rectangle is-
' ) '

/

ee inches more than a side of the-séuare.',Tha width

of the rectangledis 2 inches less than a side of the square. Find -

the side of the square. (Hint: a sketch may help.)

-Answer

A rectangular piece of glass, whose dimensions are 17 cm by 12 cm,

must be trimmed by.gutting an equal amount from theﬁlength and width,

How much must be cut from the length

so that its area is 104 cm”.

and width?

Answer

~
-
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-~ ANswers -
-———-—-‘v.——

VII-2»

ViIi-1

a)’ bincmial” -
. .
‘- b) trinomial

¢) nmonomial’ | .
.

d) trinemial

‘f
Q) 6
b) 4
e .9
d) d
-3
a) 9
bz” g oo o
| c)?‘il
o 12
- e} ¢ I T
\ ‘ < ‘
VIii-4

a) 13x°y?z + ﬁ7x3z +
17x%y  +¥ dxy?z
. b)“ 7x5yz + 9x2y2z2 +

A 5x3y3z“.+ 8xy“z

15‘ Allx3yz8 + 7x2y223

15x°y%z2 + 9xyz

d) 2x2y222 + 8x3yz?
1lx%yz + 13x°z

t

+

+.

Q)

VII-7

a)

)

d)
e)

"VII-8

a)
b)
c)
3)

.e)

10x - 10

1

+8x3 - 602 + 60x

Bx +y +:2 - 1

“y% 4+ 2y

’ .
2a - 7b_+‘2c
-3ab ~ l4ax
%gz;- 3a - l“‘
“4&.12‘ + 235‘;- 6b?

lOagj

-21m?53
110a5x3y“ -

~-6a%h3

m 4 n ®

27a8 .
'.‘f"', -

~125m12n®
9a6b8
8b12c5

mn n - <
a b

.

125,

“e




R

-
~

c}

)

v-10

%

b

S .c)

4

VII-1l1

d)

VII-13

" a)

c)

LI a.) f_

-

. ¢ .

. . o VII-1a®
15x’*y,2 . . , . \ ale
_u7v3'. - ‘ -‘-" ) '. h)
: B R SO o
4135Y§§Z R L
'57m’n? /. < s, -d),

R ‘i4x¥'.+‘7§x2 :; . ;)
2Q:_£ *4}:2 -“"4Qx_3 C | ! | b)
'-1oa2bcj; dablc + 6abc2i~.16abc c)
6x3y - l(’::xz.yé + _lf)xy.3 - a)
| VI1-16
6x2 + 23x + 20 _t a)
2x2 - 23x + 56 “ b)
6x2 - 13x + 6 c)
-6x2 + 13x - 6 ' ' a)
. v1;117
9x? - 4} a)
y* - 25 b)
e w? - %2 . <)
25x%% - ) ) a)
- ‘ e)_
XK‘*_ ox + 9 '
4 - 12x + 9
25w+ eow?t3 + 36t
x2y% - 2wdvxy  + wbv2 VI1135. ‘
. ' [

: 3
s
' f."_.“. v ‘.? "v‘.-
23+ Mmd ey T - 6.-
L . .l'- S
15x3 - 23x% + 27x - 7.

3t - o3 + 2c? +’°' 3
. . . e ! § “ . " ‘
x3 2+ 3x%y o+ 3xy?,+ y3.
. RN '_ e é )
2x3 - 14x?2 + 19x - 6

4‘,
Mix - 35

g
sx3y + 7x2y? + 13xy3 - Syt

o

7ab + €b2 +.ac + bc - c?

6x" + x3 + 9x? +

BXL* :

2‘32_ +

=7a-c

205 | AT
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Answers {continued) B
- . | ‘ . r
’ viz-8 - . N ¢ &
:A%§%' a) 3a —HSb_% 7.5 . . a) 37, 38
t < ’ ~ - ) . ' ’ ) -
p) 2X . BY _ . b) 15% x 20
b4 X , ' A v
» (/; t [ * ¢
¢) 2 -3a+2a2 -~ = ’ . c) s:‘.;ae ='6
- g s . . . ‘ :
. A . :
)y d) ' m+ 6n - dy L LA 4cm
VII-19 TR “u
- ' e a) 7P2(I.3 - * . . «
. s . D) 332 + 3y -9
' ¢ R S . .
- c) -9d + 12c - 3td ‘
, ‘ . - ' | S
- d) .m*n? - em’n3 | :
cew CVII-20
- N 13
. a) .‘lSyzwz
.
. c ¥ _
‘ ¢ . - .
. . V. » . z
A 9 v d
A
) . v 4) EET
' 1
v e) . , :
N an .
VII-21.
‘11 :
—_ - F———
\ a) x 3) . — 6
- ‘\ ‘ . &
b)) 2 +y
f c), x? + xy + y?
N 3) 5x - 7 .
VIiI-36 4
Q ~ .
ERIC : 206
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UNIT VIII - FACTORING . s

‘.ruRPOSE - 4 ' ' S
"~ The concepts contained in this unit provide tﬁe students with e.technique
for expressing polynomials as indicated products. When polynomials,are
written in this form, the division 'Property. of equality can be\used to*

* «simplify algebraic fractions and the zero product rule can be used to solve
higher order equations. ‘ . = . v o . oo

. . o S - .
-QVERGEEW ‘ | o S i _ o
-Algebraic factoring is introduced through a.review of the concept of pnime I
factorization. Various techniahes for factoring po}ynomials are p;eqénted
and applied tx the solution of quadratic equatious and word probl,em.st Q .

e _x‘- .

SUGGESTIONS TO' THE TEACHER | o o

e . 4\

Minimal Course Objectives: 1-8
Average Course Objectives: ALL ) . il .
Maximal Course Objectives:. ALL L ( ' L

3 -

An alternative method for factoring quadratic trinomials is offered..i

/Instructional Days: 12-15 : D .gf)

JA trinomi of . the form axz 4+ bx 4+ ¢ can be expressed as
ax? + rx 4 $X + ¢ where r + s = b and r§>= ac. -

.The trinomial 6x?2 “+ 19 - 7 can be written 6x2 - 2x + 21K*:Ayv .'.
where -2 + 21 = 19 gnd -2-21 = 6-7, = -42. | B

" To complete the factoring, 6x2 - 2x + le - 7= = 2x(3x -1) +703x 1) =
3x -1) 2+ 7). v . . o
o , - | ‘ o
The following procedure could be used for general factoring of 'polynomials:
. ]

1. Check-for common factors.
2.’ Check for difference of squares.
3. Check for a trinomial squere.

4. Factor as %xp(/EUCt of sums, a product of differenees, or a '
product of @ sum and a difference. :

» 5. check each factor to see whether it can be factored by one of the
methodsin steps #2 - 4, - .

' ‘ VIII-1

o - | <0y




- . binomial &ifferené‘e«’ ot polynamia.l quatiom A | _
R “binomial sum ' . .. .. prime factorizatiom = _ r

. T composite’ - “L, B ' - prime n&nber : S -

. .8  constant term ' T pr@uct oo ' ' . _ \

" « cubi equar.ion . . o quadr.atic equatiqn . | B

‘ R diff?rence of, squares S quadratic term R o
. . .7  faector T trinomial square e - . ST

., ., = ~‘greatest commop factor o - - zero ‘product property S N i

- . - lipear term . o - - R

*
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ENTERING PERFORMANCE OBJECTIVES ANy o e
SR Identify prime and composite mnnb . . S S
| \ M E l ‘ ‘l . ‘ ) v o ‘
2. Prime factor given who}.e n ?ms. - , oy oL
3. Detemina the greatest conmo/d faet:\{of two or more whple! numbers. . VAR
. . // ( ‘ ‘ . ‘ ' ‘ : - © ' '
4. . Multiply a polynon;!al by a7 onemi,él. e . . C
- - 1 . N .. ) . LR
5. 'Multiply ar binomial sum b' a binomial difference. -t . - T - L
6. Square ab.-gnomial. 5/ T REIAE P
o D R S ' N . '
7. . Solve equations\ SO E Ty )
‘ ! '~‘~t ‘/ - . B =
. ' ) S R S ' y v
Assessment Tasks 0 - : —_— - '
1., a) Identify gach of the following as being prime or compoilt:e._'
oA RATs S W
o2 B, )
N c |
s F —
:\_ ' {13:"
D. 768 D.
i‘ L] - ‘
« E, . 57 E.
‘ b)  Which of the following is a prime number? | . ’

A, O o //
B, I | S

- '.C.“ 19 .: .% . -‘ i | . (

-

f—#'f ¢ D( ) 87

-

. % Answer

¢y Which of the following is a composite number?

A 5 o . | N

a
B. 11

c. 20 ‘ \ \ )

. 53 . | ' T
“Answer ” VIII-3 . |



 ENTERING PERFORMANCE OBJECTIVES

coe iy o
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' © UNIT VIII - ‘FACTORING

¢ -

'~ Assessment Tgsks (continied) _ ‘ _ 0

R 2" ‘ )
ar a
N\ |
I 4
A b)
- -
c)

L

23 .5 is.t}xi prime factorization of whiclrof the

A. 30 T AR
.4 _ T o T . v ’
B. 440 * o
c. 1000 - .
D. Nonme of tle above.
. . . ,;‘
Answer ' __ 0 ‘ e
N . ‘ . ) ”" ' v ‘
The prime factorization of/72 is:
A, 2. 3120 -
B. 8+ 9 | |
c. 243 - -
- p. 23. 32
Answer
The prime factorization of 300 is: ‘-/
A, 2033 5:27 oo
. }C
< 23 22.75
c. 22. 3 52 /
D. None of, the above. :
Answer ‘ )
Prime factor each of t,:he following numbers:
A, 36 . o . ) A.
- M ! \f » !
B. 54 . f B.
c. 84 . C.
D. 105 - D.
E. 140 E.
F. 180 | F.
' VIIii-4
\ fo. 1)

followihg numbers®
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. )

an&§;6 is:

-

5 .

-

. i 2
OmMOn factgg_of‘24 and 36?

g . i
° 0. ' ,.-‘ ? L S |
: | @  wNIT \ZIAI-I - FACTORING B
/ ‘- | | o :
- ENTERING PERFORMANCE OBJECIIVES
- - oo .
"i§; --Aséessment Tasks ontinqed} o
3.'i gs Uhatiis the g:ea;hét.g
. | SAnSWerH‘.‘ .  .', 1‘ 
’ : b) 'AThgfgre;test f&moﬂ-factor of 12
. a2 T
B. 4 B b N
\ C. 6‘-‘.‘ | \..&
yrn D. 8 e
’ |  Answer‘ .K~*\\‘\\
.*l c) What ig fhe greaﬁesf common fagtor of 15, 25; and{BO? )
. Answef. | | | B
-.d) The greaﬁestico n fécﬁor of'éﬂ, Sé;land 72 isfﬁ
* A6
B. 9 )
f c. 12 |
D+ 27
Answer
‘ 4. Simplify each of the folvlcwing:
& _a) - =8x (3x2 - 5x - 1)
b)) 2x3y (-8xZ%y + llxy2) B )
) ¢) . ab (a3 - 2a2 + 2)
d) 582t (2t2 - 3s2t2 + 6s2)
5. a) (8x - 7y)(8x + 7y)
7 . b) (xy + D(xy - 9)
e (x+ Dx- 3
d) (3x - 1)(3x + 1) VIii-S
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N\ 7 UNIT VIII - FACTORING

ENTERING PERFORMANCE OBJECTIVES

.4

ment Tasks (continued)

o
.

a)

\,

5)

.;)

d)

Answer

LI

A.  49x2 + 56xy + 64y2
S . . %

B. 49x2 + 56xy ++64y . .

C.  49x2 +.112xy + 64y2 +

‘ P

D.  49x™ 64y2

Answer

A, 81x2 + 72xy - 16y2

B.  81x2 - 72xy + 16y2

C. 81x2 - 16y2

D. 9x2 - 13xy +416y2
) ) su‘
Answer

(3x - 1)2

Answear

(2x + 9)2'

Solve each of the following equations:

a)

S

b) "

c)

d)

Lx+ve=0

2

2_1 -
§X—O -

5t + 9 - (3t +1).=0

‘3(5x - 7) + 66 = 0 .

¢

a)
b)

¢)

d) ”

_Which'of the following is the squate of (7x + 8y)?

K

»

‘Which of the following is the square of (9x —\ij?
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UNIT VIII - FACTORING . oo \J

-

B n , |
\ ( - ' ENTERING PERF.,ORMANCE omcnvns . _‘é. S -
o Answers, S e <\'. o N - R
SERT PN . e ~ L o
" 1. 4> vige | 4. \a)  +24x3 [ 40x2 + 8x .
‘ composite R . b); ~l§x5y2 + 2234?3 : oo “_;{ﬂ

o : C. prime | L ’ c) 7.— 2ae‘+2a4 . .

: composith > d) IOSzt ljf4t3 + 305":: ! R
‘?‘ . N ) ¢ ) ' o “uqa . R

E.- composite <. . . S A ..

'b) C

c) - C

AR

a)
b) -

c)

6422 — 49y2
xzyz.— 81~

XZ— 9 *

S 6. a) C
Q) A b) - B,

C). gxz-f 6x + 1 _ 5

: "d)  4x2 + 36x + 81
. g D, 35« 7 | 7 &y x = 12
‘ 2 . 0= .

2 e 2'. : -
"2 ‘3 5 ‘ C) , t = _4

f , d) X = -3

c) - 5




- 21, Solve word problems involving fac;oring.

'~ UNIT VIII - FACTORING

*

 PERFORMANCE OBJECTIVES | ¥

1. Determige the GCF of tsmﬂor more monomials with int:egral coeffxcients.

2. Factor a polynomial by isolating the greatest ccmonkfactor. }

3. Factor a polynomial that is the difference’ of two perfect squaxes.

4. Factoij trmomial that is the sqﬁére of a bincmial

' 5. Factor a trinomial of the fom\x\ + bx + c.

f

6. Fa or a trinomialv of the;,fo m ax® + bx i c.

7. Factor a polynemial completely. ‘

8. Solve equations by factoring.

€

9. Solwe word, problems involving fac toriﬁg;

-

Minimal Average
‘ #1 -8 All
- . .. “‘S

KEY SKILLS FOR END-OF-COURSE TESTING
19. Factor polynomials completely.

20, Solve equations by factoring.

[N

P

' Maximal

All




CROSS REFERENCES

&_

NI \inu.- FACTORING /I

. * L 4
BEN " 4
. N |
, TEXTS (BY AUTHOR) -
" | polciani Déléiani‘ Fo:sterx Jacobs 1 Keedy B Payne] - sSobel giaggrs .
o et al| et al | ef al et al et al Banks|
Objective] .(1976) | (1978) | (1979 {(1974) {(1978) (1977} . (977y| 197N |
. : . : . ]
1 |1a5-147 | 307-308 | 183-184{290 169 . 288-289 | 295-297 | 226-227
N . . 305 : v ' :‘ . h
2 - |151-g54 | 312 185-1861291 169 288-289 | 295-297 | 226-228
‘ 305 s
- N . | ‘ .
3 156-159-1 313 188-1901307-308 }185-187 | 292 3Q5-307 | 229-232
317 306 T '
lw |160-164 | 313 191-192{ 300 181-183 | 294-295 | 308-310 | 233-236"
309 . |
5 167-171 | 315 206-211|303-3061173-177 | 298-299 | 300-305 |237-241
. . 310-311 - ' | |
6  |172-174 | 318 212-214]303-306{174-180| 301-302 } 311-313 |242-245
- ~ {310-311} -
, . T ‘ 4
7 175-178 | 319 76-219] 314-315]186-188] 304 305-310 |242-245
' 317 306-311 ‘
'8 180-185 | 32b-3221 221-2220491-493] 189-192] 310 - | 250-252
~ N 434-436) - 313-316 ‘
9. 186-189 | 324-325/ 223-228 -« ‘193-196§ 311+ |313-317 |250-252
{
V' 4 . /
‘'VIII-9

OO
b
T




_ UNIT VILII - FACTORING
CROSS REFERENCES | |
. . - TEMN@ (BY AUTHOR) .- L
N lm. Denholm Jaccbs | Jacob$ } Johnson |
Objectivesi M et (Part I)] (Fart 2I1) ‘(ngt‘iﬂ :
® B Part I - '77|Part @ -'77 T11976) | (1976) { (1977) |-
. \ Tss-386, - | 111-113 e- 2122214 |178-182
-) == 3 - . | 217
" 387-388 114-116 . |277-279 *'[212-214 | 180-182
392-393 140-141 5= fpas-227 {ann
394-398 142-144 —e- jo2s-230 |212-213
_ 145-147 I ]
399-402 149-151 -==.. l218-221 | 188-192
152-153 N
‘ - 154-155 cem |222-224 | 192-194
--- 156-157 c=- l231-233 | 194-197
.- 232-235  |346-347 [429-431 | 199-207
e /. = -
. . 234-235 --- --- -a-
‘ S
2lg .
VIII-10
¥ +

ol
'
-
-
I



PERFORMANCE OBJECTIVE VIII-1 @ . ! ..

T a3

Determine the greatast common factor of two or more monomials with integqil
coefficients, = - - N

# T /‘-‘ * .
, ‘ - . ' ) . ' . \ *
a) "The greatest common factor of the terms of the polynomial ‘' .
5 4 3 " | 4
+ - .
24:(: ox” - 108:.: is. ) d.f/ ’ .
A 24 : : o - -
. N - e
. _ : . | i
. B st « L ".
. (_ . -
c. 12x" o .
D. 12x° / - -
, &. i
E. x3 ¢ -
e v ) ~ - - L4
~.  Answer . -~ .
- & . ) . avbe
\ State the greatest common factor of the terms of each pPolyncomial:
b) . -30z°% + 182° - 24z° ‘ o . )
)/’ . . : ° /
_Answer ‘ . TR MR :
. .‘g ‘u N .
c) 1llab + 23a’m® - Aa’p , N
< ; “"f./
swer , '
d) 75m’n® _ 60m®n? - 45mtn
Answer r | ‘
§ . . 1 )
V4 ¢
’ L ]
v ‘:f N

N




PER“'E/‘ORMANCE OBJECTIVE VIII-2

L

Factors.q polynomial by isolating the greatest common factqQr. -
. , - .

£

,\ | =

\ * ) ]

L a Which ‘of the following is the prime factorization of ‘
' Sdkgys_h 100%°y? + 125g3y3? Lo fl  ~' ) f‘ ’ A
| A 25idytioy? - ax® Fossy) "
~ . ‘ \
B. 25xy(2xy“:; 4x"y + 5x2y2) |
é, 25{2x2y5 - 4x°y? + sx’y?) ¢ B ) )
D. Noné of the above ’ .
. Answer
b) Determine the missiég monomial factér given a polynomial factor and
¢ the préduct.' |
1) _______ (.2x2' + 5% . 9= 24x5 + 60x* - 108x3.l_
2) ____ (52h- 3z + 4) = -3035 + 1823 - 2422. )
~— 3)° (11 + 23ap? - 3Oa.2bf*) = 1lab + 23a?b? - 3Oa3b_5.l
4) ____ (5m3nZ + 4m2n - 3) = 75m7n’ + 60mén? - 45m*n
c) Factor: “ ! o
| 1) 9x3 + 18x% + 24x .

. Answer . ‘ .
) ———=7fh———— Ve

2) 72mn® - 48mn

Answerxr

*

3) 17a® + 9a? + 7a

Answer

VIII-12 )




¢ . ) “" .
PERFORMANCE OBJECTIVE VIII-2 (continued)
d) Factor: |
- e . : “ﬂ'( .
: 1) .24a%v + 36a%o + 18ab
. | | .
Answer r
2) ex’y?2? + lax’y’z. + 22x’yz’
AnSW:er . ’ ‘ i
e 2 2 2
+3) ' Sabc” - 10ab“c . - 25a’bc
Answer Ak
N & - /
.
o Q1
VIII-13
L .

Ve,

e

T e
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PERFORMANCE OBJECTIVE VIIL-3

-~

i

Factor a poiyncmial that is the diffefence of two perfect squareé}
A - . : Ny

a) Identify the binomials that are'ghe difference of two perfect squares

-~

b)

c)

by writing DS

difference of squares.)

1) x° -9
2
2) -9 + 4y
3) ms,_ nz
2
. 4) - (x + 36)
Factor:
1) x -4
Answerxr | \
2. -
2) 49x% \f 9
Answer
Factor:q
1) -4x? +1
Ahgwer
2) o9x2 - 25y?
Answer

LY

- \

in the blank provided. (Write NOT if_it i/s not ‘a

.

5) 6ex" - 36 -

6) -ley” + 1

7) x. -4
8) x' -.16
oo ‘
\1 .
d) Factor:
A
n
1y oyl -1
. Answer
.
2) n6 - m6
< Answer
VIIL-14

2§j} (

B X

yrn e
RN ;



4

T . PERFORMANCE OBJECTIVE VIII-4 _ - o N

-~

Fadtor a trinomial that is the square of é binomial.

.
-
Y . . <. . /
.- X [ 9

ich of these is factored incorrectly?

."A.,az.+4a+4=(a+2)(a+2) - \)

.,‘”t , B. x? -2x+1= (x + 1) (x + 1)

(2% -3) (2x -3),

. e ax®-12x 409

(1 + 3y) (1 + 3y)

]

D. 1 + 6y + 9y°

Answer = ‘ | Ty
'b) To be factored as. the square of a binomial, the missing term of

L J
ynomial 9x + + 4 must be:’

A, 36x " -

. B, 72x
c. 12x
. A
D, .6x e
Answer

y

c) Factor: ~

1) x° + 2x .+ 1

1
Answer

2) a?+ 2ab + b?

Apswer N

d) Factor: o

1) 9 - 12x + 4x%°

Answer

VLII~-15

s 3 2,‘91 “ ’ ' t
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PERFORMANCE QBJECTIVE VIII-5

1

Factor a trinomiaX of the form x2 + bx + c.

-

- s — - —r

o : .

a) Which of thé.followinq'have a common binomial factor?

le x?+ 3x - 54

. 2+ x2-3x - 18
% 1 _
.3, x%+ 2x - 24 B : \

S A. (a) 1 and 2
- | B. (b) 2 and 3
€. (¢) 1 and 3
D. (@) 1, 2, and 3
E. (e) ©None of the above

Answer

*b) What is the common binomial factor of the following polynomials?

- x2- 7x + 12

2 4

x“- 10x + 24
x24 5x - 36,
A, (x+ 4)

. B, (x-4)

‘. .' c. (x - 2) (E

‘D. (x - ©6)

“~

E. None of the above

Answerx
° <220
. 4 VITI-16

~
{
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PERFORMANCE OBJECTIVE VIII-5 (continued) .

A
. .

c). Factor completely:

)

1) x* + 10x + 24.

Answer . <

©2) %%+ 14x + 40

Answer

'd) Factor completely:
1) %% - 5% - 36

Answer

2) x* - 13x + 12

Answer

VIII-I?ES’

v
.
N



PERFORMANCE‘é;JECTIVE VIII-6

&

Factor a trinomial of the form ax?® + bx + c.

’é) Which of the following 3 trinomiqis have a common binomial factor?

1. 3x% - 1ex - 12 14
| f‘z. 6x? - 23x - 18 o - | - N -
‘ 3. 6x% + 5% --é | | | o
‘ A, 1 and é . . >
B." 1 and 3 Ty ‘
C. 2 and 3 |

D. 1, 2, and 3

~ - E, None of the above s

L Answer ' \

,Factor the following trinom¥als: \ ‘

b) 6x% + 19x + 10 .

. Answer, il

c) 8x% - 34x + 21

prswer | - 9\\\\_.1

d) 20x%2 + 7x - 6 ‘

Answer

_f.
= &0

<2
OD:.Q.

-~




. PERFORMANCE OBJECTIVE VIII-7

.

L4

‘Factor a polynomial completely.

Factor as completely as ‘possible:

a) 15x' - 10x¥ - 25%?

Answer
8
b)) a° - 256

Answer

c) 2y% - 15y% - 27

Answer

a) m' - 13m® + 36

. Answer 5

EL™

-
2,;.)

VIII-19



PERFORMANCE OBJECTIVE VIII-8

. Solve equations by factoring. | e

"y

.
- A
-

.’ a) The sum of the roots of the equation x2 + 6x +8=0 is:

&

A. ©

B. 8 ‘

c. -8 '
D. -6

Answer

b) If (x +.2)(x — 3) = 0, which of these

A, (x+2)=0and (x - 3) =0

\

B. ,3 =2 and x = -3
C. %% - x= -6
D. Either (x + 2) =0 or (x - 3) =0

Answer

c) Solve by factoring:
x2 -~ 3x~ 18 =0

Answer - -
d) Solve by factoriné:
6x> - 15x + 6 = 0
Answer
e) Solve by factorigg:
uxP-ex =0
Answer " i
&,?t;




' PERFORMANCE OBJECTIVE VIII-9

.ﬁg&:i=jiﬁé'problems %nvplving factoring.

*
.

a) In a school auditorium thé.numher of seats in each row is_3,fewer '

A .

. than the number of rows. How many seats are in each row if the

aqditarium seats 810 persons?

~Answer

ver an area of 1000 square feet?

wexr

b) The Centerville Municipal Pool measures 500 yfeet bys80 feet. How

 wide must a concrete walk around §he pool be if the walk is to

S

.

c) ‘Find two consecutive integefs such that their product is 72 less

. than twice the square of the first integer. e

Answer’
- d) 'A rectangular piece of shaet metal is
An egual amount is to be cut from the

must be cut off from the length and w

A

12 cm wide and 17 cm long.

length and width._ How much
. _
idth to 18ave an area of 84 com

w

Answer ‘
' -
' ‘ )
A
¢
»
, <27
* § VIII-21

25




S R L o
| - Y. .,.
‘ ;
¥ Answexs 1_
‘. | R o o CowpC VT b SO
: . - . T TR . e k
a VIEI-1 - VIII-3 . B
} . 1 oo e m oma s ae -

g
o

o o TN
2y -6z’ S T

3) ab . : | by *

4) 15m"n | ' o : 1) (x +.2)(x - 236 w..u.IV
© | 2y (7% P nex -3
| 1) 3x(3x° + 6x + 8) o) . |
a | 2) 24 mn (3n - 2) N - 2§}’*

2 3
3)4 a(l7a” + 92 ff?) 2 (ax + 59) (3% - 59
d) , : a)

. n ‘
1) - €>a)::(43.2 + 6a + 3) : 1) (Y_ﬂ + ly - 1)

.' 3 3y ;.3 _ o3
2). 2x2.yz(3xyz + 7y + 1lz) 2y I +m)n ‘m )

3) Sabe{c - 2b - 5a)

&

Lt ‘\‘
-
: | | 228
VIII-22 .
Q .
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UNIT VIII - FACTORING

[4

V'Anéwess (édntigued)' ) ' )
Nvizzs - | o o VIiyl (continued)
a) B - | ©) -2y + 3)(y +3)(y - 3)
b)) C - o ) (m+'2)(m—2)1(m+3)im-3)
c) ‘ s | . Viii-g o
1) (x + 1) a) » .
’ 2 ‘ ' . ’ N . <
‘ 2) (a+b) ) D
- T N % )
) ’ 2 1. .
1) (2x - 3) | @ {5 2}
‘ K 2) (xa + 1)2 ) e) {“ ll o, 1}'}
VIII-5 . | *_I_Iﬁ_
a) A | | - a) There are 27 seatssin each row
b B - _ ' . ' b} The walk must be 5 feet wide
c) - o ) c) The integers are 9 and 10 or
1) (x + 6)(x + 4) ' ' -8 and -7
2) (x4 10) (x + 4) . " 7 d) Five cm must be cut from the length
a) , . and width so that 84 cm? are left.
1) (x - 9)(x + 4)
2) (x - 12)(x - 1) .
VIII-6 R
a) A
b) (3x + 2)(2x + 5)
c) (4x -3) (2x -7) P
‘ o 4 %
- d) (4x + 3) (5x -2)
VIII-7
"a) 5%x% (x + 1)(3x ~ 5) )
b) (a'+16)(a’ + 4)(a + 2)(a - 2) 3
° VIiIi-23

oo
0
Vo)

L7 »,‘,_’;!’(('



" OVERVIEW

"

: »
UNIT IX - RATIONAL ALGEBRAIC EXPRESSIONS

- PURPOSE ; . .

In this unit, tech&éques for simplifying and‘factoring~pclyncmial expreséiona
are applied to algebraic fractions. Rational algebraic expressions and
fractional equations are utilized in the solution of rela;ed word problems.

s
N ——

Simp;ification of'algebraic fractions and the basic operations with algebraié
fractions arg stressed. Solutions of fractional equations and word problems
involving algebraic fractions are discussed. \

SUGGESTIONS TO THE TEACHER

Instructional Days: 11-14 ‘

Minimal Course Objectives: #1-74 10 .
Average Course Objectives: #lidf 10-12
Maximal Course Objectives: ALL

" The parallel between the techniques r simplifying arithmetic fractions and
algebraic fractions should be stressed '

.
Al
.

VOCABULARY
algebradic fraction means
complex fraction mixed expressions
denominator = ' nonrational
extremes . numerator
extraneous roots c proportion
fractional equations - ratio :
lowest terms _ rational algebraic expression
reciprocal
!
- \
w
\
, S IX-1 .
DD
"\).’)
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UNIT IX - RATIOMAL ALGEBRAIC EXPRESSIONS

ENIERING PERFORMANCE OBJECTIVES

‘_lc

2.

Reduce arithmetic f:actidns.

Multiply a:ithmet;q fractioné‘

: Divi@e(afithmetic'f:aCtidné;

-

A

P &

Change mixed numbersvto imprbper fractions.

Change improper fractions to mixed numbers,

Add and subtract fractions with like denominators.

Add and subtract fractions with unlike denaﬁinators.

. Solve equations which equal zero.

~ Assessment Tasks

1.

Simplify each fraction. S

a) 17 . :
34 -
b) 24
36
c) 24
. 32
dy 15
45
e) 20 ) '
. 32
£f) 16
18
g 54
81
h) 0
fis
i) 57
95
i) 36.
48

b)

c)

e)

=

g)

h),

i)

3
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‘ : "~ UNIT X - RATIONAL ALGEBRAIC EXPRESSIONS
#
ENTERING PERFORMANCE OBJECTIVES
Assessment Tasks (_contipd&‘d)
{
2, a 1.1 ‘_‘ a)
' & 3 . K x":'«,,»;
. ‘ W ‘,.'7‘-»- K
'b) _1:2 . _:E. 3 . a0 h)
8 2 o
¢) 3,4 c)
8 5 .
d 4, 2 A
35 ° 13
. ' . &§ )
3- a) . _5_ v ) a
: 3 ' 3 - -
w 1. . b)
/- 9 " 6 _ ~
& 1,3 )
‘ 2 " 1
d). 1. .1 d)
13‘§ : 13
4. Change to impropef fractions.
a) 2~g~ a)
2
b) 4% b)
) 52 ¢) "
4 123 d)
4
5. Change to a mixed number.
a) 14 a)
5
b) 35 by
6
\
o 37 c)
3 - .
o9 a)
17
| IX-4

23

Ko
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UNIT IX - RATIONAL ALGEBRAIC EXPRESSIONS

&

e
o

.-  ENTERING' PERFORMANCE OBNECTIVES

Assessment Tagks (continued) . 7 \
AW R

6. a) 9

* ) 1 .1 i ¢)
15 7 15
ad, V.9 L, e

; ;. _ .l _ . B
5 | ‘

3
4 i
-
. b) 3,4 _ b)
n. _‘ 5 + 9 . (..{J- A ’
. ,4;‘ ) (;7 1 . ) “ .g N )
. R VIMEY: o |
73 Q.
3. 5
8. Solve each of the following equationé: . '
a)  xP+ 5% - 2/=0 .. o a)
T %y =0 | | by
e) xP-x-6=0 . ‘ ~c)
‘d)ﬂ x(x + 3)(x - 4) =0 d)
B 8
IX-5
1}
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ENTERING PERFORMANCE nmEC‘HVESU

Answers

}-f . a)y '12: "
”
3
c) i
1
d) 3
‘ 5
L
8
£) 3
y 2
£) . 3
.
L
3
i) . 5
»oA
1
2. =
BT
N 15,
IR 3
s : ‘
11
@) 55
a 193 or 6l
3 8
"3, a) - 24 or 44
5 5
b 14 oy 4;2,
) F T
2
c) =
d) 10
26
4, <5
a) 5
35
c) 2
51
d 24
) 4

‘ﬂ

My
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a)
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PERFORMANCE OBJECTIVES

1.

10.
11,

12.

_UNIT IX - RATIONAL ALGEBRAIC EXPRESSIONS -

Determine which value(s) of a variab e-makg the denominator af a given

fraction equal to zero. (II}

.

Simplify an algebraic fraction. an

 Multiply algebraic fractioms. (II)

Divide algebraic fractioms. (11) e

Simplify expressions-cbntaining both multiplicationﬂand division of

algebraic fractions. (II)

#

*

Add (subtract) algebraié‘fractiqns'wﬁth‘like denominators. (II)

Add (subtract) algebraic fractions with unlike demomimstors. (II)

Write a mixed expression as a single fractionm. (1)

Simplify a complex algebraic fraptioﬁ. A(IL)

Solvé open sénteﬁces with fractional coefficients. {III)

Solve ffaqtional gquations.' (I11) .

 §§£§§§£1 o ‘. Average.
#1,-7, 10 . #1-8,10-12

]

KEY SKILLS F@R END-OF-COURSE TESTING

22,
23.
24,

25,

Simplify an algebraic fractiom.

Multiply and divide algebraic fractioms.
Add amd\ subtract algebraic fractions.

, .
Solve fractional equationg.’

\

*

Sqlve ﬁordfproblems‘that involve the use of algebraic fractioms. (III)_H

Maximal

All



CROSS REFERENCES |

¢

UNIT IX - RATIONAL ALGEBRAIC EXPRESSIONS

TEXTS (BY AUTHOR)

t &

‘,i"‘

. lpolciari]Dolciani] Forster| Jacobs Keedy | Payne sobel | 'I‘gave.rs |
.} etal]l etal | etatj | etal | etal] -Banks ? al
{|ObJectivg (31976) | (1978) (1979)] (1974) | (1978) (1977} (1977) |- 1977?—ﬁ

1 197-200 | 347-348 | 183-184f 200 ---- '1362-365 | 331-334 |375.372
| 420-421 ‘ .
2 1197-200 | 346-348 | 185-186] 197-203 | 325-330 | 364-370 | 331-334 | 393 375
- 422-425
- - M . )
3 205-207 | 353-357 | 188-190] 204-209 | 325-330 |371-374 | 340-343 | 4496_37g
.- 426-436 - |
i4 208-210 | 353-357 | 191-192] 204-209 | 331-333 374-378 3_40-343 379_381
4 ' ° 437‘442 ) ’ ’ ) :
5 211-213.1 353-3571 «-- --- --- 375-377 | 360-343 .
LI Y -
6 214-217 | 358-360 |257-258 | 210-213 | 334-340 | 378-380 | 344-347 | 309 451
451-456 =z
"7 b14-217 | 360-364 bso-261 | 218-225 | 346-351 | 381-388 | 348-353 | 34,_13gp
. 461-467 1 | .
g . e S AN
'8 [p18-219 --- - --- AR S #33-338-1 - __.
9 bio. . S - 443-446 } - --- | 389 355-358 |-3g;
' - 257-258 '
- - - -359 | --- 359-363 .
10 224-225 | 371-374 1§ 50, oes 356-35
11 p26-227 |379:383|270-271| --- .| 356-359]394-396 | 359-363 | 555 391
. . b ™ .
12 bo0-245 | 375-378 | 272-288]  --- ] 360 397-405 | 368-373 | 494_397
’ 383-397 :
(_\ -
1X-8 ’




- UNIT'IX - RATIONAL ALGEBRAIC EXPRESSIONS

© CROSS REFERENCES N ‘
" TEXTS' (BY AUTHOR)
) N o Denh 1m Jacobs “Jacobs | . Johnson
- - |objective | 20T ol art 1) | (rart 1| (83531
, o : 1 ¢1976) (1976) | “(1977)
1e 162-163 64-66 326-328 -
o 420-422 ' -
) o2 167-169 64-6 | 329-331 | 221-226 .
. . L 420-425
‘ ’ - ° .
' 3 150-196 67-69 332-340 | 227-228
~ 426- 28 ‘ . '
‘ 4 197-206 70-72 341-346 | 227-228
‘ _ 432-434 | - ]
o - 72 =-- -
6 212-217 | 73-75 350-355 | 229
- - 429-431 - :
7 218-227 76-79 359-368 | 231-233
8 229-231 e --- ---
9 197 ,£5432-434 344-346 | 233
... ! 250
P
10 --- --- ---
) 11 236-239 --- 369:371 | 244-246
. . 250-251
Y 12 240-242 246-249
252-254
. [} '{/I
" 1X-9
\ RRY »
y ‘
o . R3y



PERFORMANGE OBJECTIVE IX-1 -

Determine which value(s) of a variable ‘make the denominator of a given
fraction equal to zero.

i ’ a) ﬂggix:éﬂé the values of the variable which make the, denominator of the
: fr n xt+3 "equal zero. _ _ ]

xX“- 5x-14 | ‘ D
The sum of these values is: . :
A, -5
B. 0 . ~
c.s " e
DO D, 7 '

E. none of the above

‘Answer

-

Determine the values of the variables which*make the denominators of the "
following fractions equal zero.
{

5 . . , | ‘
b) 2y“+10y+8 , -
‘ : , Answer

.1x\ .

N ]

o«
-

%
&

Answer

-
d) n2-7n .
n2-8n+7 Answer




o

 PERFORMANCE osjgégiqg IX-2

Simplify an algebfaic fraction.

-

a) Which of the following fractions have the same sim#lesé fofmﬁ

1. 5x>+10x
el
20 x2-4
'x§-4x+4
. ‘3. x245x+6 _
o x+3 | Y |
A, 1 and 2 o ‘ | |
B. 1l aand 3 | | \ /

C. 2 and 3
D. 1, 2, and 3 °
E. one of the aboye

Answer

Write each of the following”fractions'in'simplest form,

"R yledyt2 |

gt l-y : Answer
c) m? - 5mt6 ' '

m2-9 Answex\\\

. ' , "
d) x+3 ‘
x2-4x-21 ‘*t Answer _
.




P

PERFORMANCE OBJECTIVE IX-3

&

Multiply algebraic fractioms.

- . : . i

a) What is the simplest fo: of the expression

Ixkdy . ]
30x .
A. %
‘ ,
' | - B 3% .
5 - v ;
: - 10 xty . Answer
| D. ..5- - | |
vt X _
. -

. b) What is the simplest form of the expression '_
a’-2a-8 . al+3a-4 . a’+a-6
alt2a-3 al-6at8 . aZ+6a+8

a-2
B. a-1
a+é D
c. 1
D, at2 ' - Answer
a+3. ‘
c) Simplify l;\\\
' ‘. '!.
aZ+2a-15 . 3a%+12a+12
. =72 t. _an =
- aZ47a+10 5a“-5a~30 Answer
d) Simplify '
N 2 . ] ‘ .
P-4 . 4p=-8
ro ‘ 4p+8 p§-4p+4 ' _Answer
1 IX-12
\\\ . r) |
\ Aot

| "GN
[
' e




| PERFORMANCE OBJECTIVE IX-4

. i Divide algebraic fracfions.

a) What is the simplest form of the

quotient
x%-16 2 x4,
x+2 2x+4
AQ ZM
X2
‘B, 2x-16
Cc. x%-2x-12
- 2x-2
D. 2x+8
Answer

“c) Simplify each quotient,
1. y2-25 - 6y+30
y+1 * 18x4y

Answer

2. 3a2-48 . a2-a-12
aZ-a-20 ° aZ-2a-15

Auswer

L

b) What is the simplest form of the ’

quotlent

. A . 1
B. p+2
C. p+2
P-4 ’

D. None Sf tﬁe above

Answer

d) Simplify each ;&ptient.-

1.  x = 1

Ansver

2. 2m+4m-6 £ 5m233m—35
mé~9 a=-10mi21

Answer

IX-13

-




PERFORMANCE OBJECTIVE IX-5

\

~——

Simplify expressions containing both multiplication and division
of algebraic fractionms. : T |

Y . 4

_6x+18_-_,_x2—9

a) X .
x+1 @& 5x% 5%° + 5x%°

Answer _ . i . v . N

) mi+2m-15. wf-25 . m’+5m+6

. m2 - m- 6 m? - 4m - 5 m?2 - 1
Answer. .
c) 104 + S5k . 3 - 6k . 153 = 15k :
jz_ jk— 2k? 4_'}2-1{2 * jz - k2 | . "

, . Answer . | j . | VA
\ | d) r’+1lr+18 r2-7r-8 rZ-6x7 - -
. | e 4+ 4y - 5§ ré + 2r - 15 r% + 8r + 12 I .

. Answer
. *

IX-14

oo
30N
&Y




PERFORMANCE OBJECTIVE IX-6 .

N -

A

i' -Add (subtract) algebraic fractions with 1like dénominators.v
a w -

v‘S:I.x":;ﬂif.y the following

a) 8 - 2 + 4 B b n2 - 3¢
5% 3x  3x b+] Bt
Answer * Answer

2 ) |

e kS + 9 - _6k d) 4a+l0 .-- - %a+7
k-3 k-3 k-3 2al+a-3 2a“+a-3
Answer : L Answer

" -
-
N 4
. IX-15

el



" PERFORMANCE OBJECTIVE,IX-7

.

l Add (éubtract).algebraic fractions with unlike dencminations.

‘t.

1

1
A

\ -

[
i

a) \Hhat is the sum in simplest form of

| 3 . —
, b -2n-8 . 4-©1
< '
1

b+ 2) (b - 4)

. ? : )

A.

- B -b -2
- o=l - 4)Y(b + 2)(b - 2)
*
cC. 1
-1(b + 2)Y( b —_4)
¥
"D, 1
(b - 2)(b - 4)
Answer *

-
 Simplify the following.

.

2m + 18 m - 8l

Answer ‘ : )
c) 5 - 2

22 - 7z - 4 2z° + 9z + 4

Answeyx

4 29+3 - @ +69+5
Answer : 2/‘! 4 g

IX-16
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PERFORMANCE . OBJECTIVE IX-8 -

~

Write a g‘xed expression as a s

L

ingle fraction.-

a)

Express each of the'following expressions as a single fraction.

b)

c)

d)

o oms

.

[

S4+m+n

‘lA- . m~-n
B- 6m ’
m=- n .

c. ém - 4n {
m-n

D.. None of the above

Answer _ .

s + 3 + 1

s + 1
Ansﬁer
e~-f
Answer
9
3d - 2 + 343
Answer

-

/.

' o : . : m +
Express the following expression as a single fraction 5 .+‘m—__

-~

-




PERFORMANCE OBJECTIVE IX-0

Simplify a complex algebraic fraction.

~.a) What is the simplest form of the fraction

m+ 2
A. m- 3
f .
B. 1
"C- m_2
m_+ 3

D. None of the above

- Answer

- Simplify each fraction.

‘az—l
b) a’ - 6a + 5" [

a® - 4a - 5

'Mgz - 10a + 25

Answer
<) k-1
k - 2
kK2 +k - 2
k* -k - 2
Answer : . o \
2 )
d) 1 c .
1 2
l—C EZ' \
Answer 3 <.
<14
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' ‘e i . . H. *
~+ - " PERFORMANCE OBJECTIVE IX-lO A
it T _ Solve open sentences with fractional coefficients.
a) Solve the eqﬁations‘—g—- + ? -4 . 5 and
' v ' 12 12 ' ,
A . X ¢ . . ‘ J}
4z £3 _ 22-3 ='3z+*2~«_z : | |
. 5.~ . 9 =T33 , R .
. e les ) ,
then b.\ z is .
‘ 1 : ) . S | g | - , 5
e . ' * -
B. 312 ) '
7 ' (‘ ’ o
‘ ¥ ﬂ'.r; _“.‘ ) Y
' LT e
. Cc 32 N "—T-g o ‘;% ¥
e - 3 ) £
2
D. 35 .
& . . \ ,

E. 29 .

Answer

Solve the following equations.

b) 4x + 1 + %?_ o 2x 4 N | : : . .

d)

IX~-19




i

Solve the following equations:

b‘)_—sg—‘_J— = 4

c)

q + 6 : _ *

/ . fA kY ‘
. . “‘ ¥
" PERFORMANCE ‘csmchvn IX-11
Solve. fractional equations. v
; 3
: ‘ X, x
a) If you solve each of -the equations §-+ §-= 35 s
- ‘ ) - " ' . N ‘ v
the difference ba&ween their roots is;
© A, 52
B. 48
C. 3
D. None of the above -
Answer

q+ 1
Answer
3x -1 4x L .
x + 3 x =3 7
n +. 2 _/ 2 -l
n~-2  n+2 .3 ,
Answer
D)
<48
Y
IX-20

%lw




' PERFORMANCE OBJECTIVE IX~12 R o

, W ’ L
, Solve word problems that involve the use af algebraic fractions.

Sdlve each problem. Show all work.

2
.

A -

.a) ‘Mr. Smithers can paint his fence in 6 hours, put it takes his daughter

9 hours to paint it. How long will it take Eo paint the fence_iffbcth

- .. e .

work togethef? , o .. {

——  Answer

¢

_ b): Fred can finish his paéer.roﬁte in 3 hours. If his sister ‘Jill ﬁelps~ _

him, they both can deliver the papers in 2 hours. How long would it

“
-

take Ned to deli&er the papers by himself?
© -

- - 2

Answer - . i L .

-¢), The distance from Cooper to Asheville is 60 miles. Mg.tPawniné‘drove

~

from Cooper' to Asheville and returned. The entire trip took'5 hours.

she averaged 10 mph more while returning frof Ashville. How faé@ did she

*
LI

trével each way?

N N

Answer ' -

. d) A freight train travels 100 mileslig the same time that a trailer truck

travels 75 milesf If the rate of the train is 18 mph greater than the

~

rate of the truck, find the rate of each. .

PO ]

Answer N

- : IX-21




LI .- B

Answers
———

IX-1

a) C
c) x ¥ 2, -2l

dy n¥ 1, 7

IX-2
-a) B .
b) —y.+ 2
c) m~—:2
m + 3
a1
: x -7
zi:g '
a) B, -
b‘) c
.c)_é
~d) 1
wo ;
IX-4

a) D 2

by C

c) 1. 3x'yly - 5)

y + 1
2. 3
-x(x + 1)
d) 1. —
2. . 2(m = 1)

2j - k

\

d)l (r + D - D - 3)
(r - 1)(xr + 6)(x - 8) .

1&# "7‘7 “,A \.-
IX-6
a) 2
x .
b) .h = j
.c) k'“_— 3
1,
d) a-1 *
» o
IX-7 .
a) D )
3
Afb) 2m - 18
C) 3z + 28 \
’ (2 + 1)(z - 4)(z + 2
g - 2
4 g - 8
IX-222i){)
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UNIT IX - RATIONAL ALGEBRAIC EXPRESSIONS
. . . . | - ‘ . * o, A . ‘ . e »
Answers (continued) b " : ‘ : " e '

) . R - . #&
.

IX-8 “. - - IX-12

. ’ S “ . ) . ‘ . € ‘
a) C _ L . .a) It will take them 3§-hgurs‘i§. ' ..
. S? 4 4s + 4 . | | they work together. T |
?",. o - s+ ; , co , b) It would take Ned 6 hours to 7 .
oy e? - ef - 2f ' E " @eliver the papers himself. %
e~ f v N
c) Going to Ashe¥ille, Ms. Pawning
a) 3d2+é7i.; 3 v v ’ ' _averaged:20 mph and returning she °
< . - ' ol o -
. Ixe9 S e . i averaged 30 mPh.
£ o R L L TR '
a) B el - 4) The truck averéges 54 mph and the
_ 2 . .
b) 1 train §v§rages 7 mph o ‘F
€k + 2
* ’ R & “
d) c + 1 d ,
a IX—lO . ) . - b4 . . ': . :
. e
a) D N
. b) x = -2 ) !
C) b = _2 : ~ t
" !
d) m'= -32 - ’
B -
1X-11
a) B .
b) gq= 24
c) x=-1or x = 12
2
d) n-= T Of no= 10 '
& o - <
' . i1X-23
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~ PURPOSE

s

UNIT X - RADICAL EXPRESSIONS
m‘:.l. ._ . | ' oL : , o ; .

This unit introduces square roots and other imrational expressions. It
extends the techniquéis for combining similar terms to combining- similar -
radical expressions. Proficiency in simplifylng radical expressions is
necessary. for geometry and advanced algebra. '

_OVERVIEW - o N , | o o S

Conditions for writing radicals in simplest form and techniques for simpli-
fying radical expressions are developed } . .

L * “\
»

Radical expressions and extraneous roots are applied to the solution of
open sentences. :

SUGGESTIONS TO THE TEACHER ‘ . 2
v : ) v . . , ; I
Instructional Days:  10-12 : . - . C - ONT
Minimal Course Objectives: #2 -5, 7,9 o o . ,
Average Course Objegtives: '#1 - 11 S : v - . g
Maximal Course Objeotives: ALL o . ° ‘ ‘ \
* o

“Computation of approximate square roots could be performed by the standard
square root algorithm or by the divide~ -and- average metiod. - S

For advanced students, the concepts of’ fractional exponents and higher -
order roots oould be introduced. - |

- n -

[

Hand calculaﬁofs‘could be a valuable aid to this unit,

VOCABULARY _ “ 9 e
. conjugate . ’ . o " .
‘distance formula . o ' " . , . .
hypotenuse o . ' ' o '
index . Lo T 2 _
leg ' - T T “ P
Bythagorean.Theorem  * TN <
radicand o ) ,
rationalize the denominator ° g
similar radicals ;e ' & . . .
square root - _ o . _ . .-
3
‘ _ »
‘ . v
N B . ;



»  UNIT X - RADICAL EXPRESSIONS ST
ENTERING PERFORMANCE OBJECTIVES

1. Idegtify gquare factors of a whole- er.

2. Identify numbers which are perfect’ sfuares.

[N

" 3. State the square root of a square. number. o
4. . Subtract directed mumbers. - N
-  ‘ 5. Combine similar terms. - D  % e ‘
§§' 6. -Sclvevliﬁeér equati;ns. |
7. Multiply binomigls: )
: é; 'So;vé equa:ions by‘factoring. |
Assessment(}asks * » B o ) -

o

ry

1. a) Which of the following' are square factors of 367

: n _ . ’ Ac 2 * * ~N ~ : s . -’ ‘ . ‘
B F— ‘ . R QW K ‘ ¢ |
. . ) _B. 3 ,ﬂ . o ' ' - :‘ . : /
M Cc é P ' - -‘A . . .
.. “} o '-'Dn 6'
: _.-_,__‘..af‘w ) y \
N b a ’ EQ . 9 » . ' a
» o e , 2
¥e x
" Answer
. b) Which gf the fodlowing is the largest .square factor of 1807.
A.. 4 “ﬁw‘! : - : .
B 9 B
C 18
D 36,
Answer

c) Name the greatest squaré'factor of 54.

= Answer




Y
.\\ I
.l . . \\ B L . X
k B , e _ , P
. o . o " UNIT X - RADICAL EXPRESSIONS
 ENTERING PERFORMANCE OBJECTIVES o IR o
Assessment Tasks .(continued) . .
’ 1. . d) Which of the following‘is'the'laggest square ﬁac%gs of 2507
' A- 5 ‘
- B, 10 | - ' T e
- v lt ) ., _‘ ‘l .- ) | | ..\
CI 25 . ' .
- D. ) 100‘ | * ) ‘ . . . __. ' ‘ ..
e ' -« Answer
. N ’ . I ! ‘ -
2. a)  Which of the following is not a perfect square?
A, Y1 \
B. 2 ' '
| D. 9 ’ Ky - , / - . 4' R\, , n
. ¢E. 121 | f S .
U g S o . . -
- % N / Answer . ,
- L 4 ) i . Cowy, Q . )
b) Which of the following is a perfect square?
® - A 200 :
‘. 8 B- 40 . . ;‘\‘ .
o F | o ' | g
Cn 50 . ) . - ’/.
; | o , ,
g 81 : !
. ]
Answer :
‘ ¢) Which of the following is a perfect square?
Al 15
e B, 21
c. 75 o . | .
$ , o
’ ) D. None of the above ‘
) Answer ;_.____4_.4_
- ' d) Name the numbers between 50 and 150 which are perfect squares.
%nswef_;‘:;‘_‘;w; X-4 O~ ‘
o ‘ 2:)4




. " uNIT X - RADICAL EXPRESSIONS

v
L ) . » . \

ENTERIN% PERFORMANCE OBJECTLVES . .

Assessment Tasks (continued) |
s 3. a) a" ‘81 g ' : o \i)
,. b) ~A/36 = ‘ B . h)\'
N c) 400 = P Y
SN s _ _‘._ - A “ . S -
B T R
ey . . » o . L . A
‘ 4, a) 5-711 R - a)
L B) =3 - (-18) % oy
‘\ PN 7&“."‘ S P '.“"1 - . .
A _'f"_f!_‘;:?‘ EA - o, B o
e N e)T <8 - 6 A T )
s . / ' . | - / . .‘
S0 e T B
. | ' ' |
5. . Combine similar terms.
L » . . . . .
a) '2a‘-§.&—.2d+4a—13-dv .a)
b) 41 - k2 - 3+ 215 - 3k -6k b)Y
; —
) ‘ 2 / el 2 : ‘.
S e) 3w -='6m+ 7 - 4m“~-m -9 Ce)
T4 x--/ﬁy + 2z =% -.11y - 8z - d)
. { . ) ) a
. 6. Solve qéch of thegfollowfng'ﬁﬂuations:
T - j-‘ " :
a)  4(h+5) +H=35 - A
¢ ' "
b) , 3(z + 1) = 2(z - 2) ' b)
. ¢} 5y - 30 0 c)
o T = Vo L -
d) .07x + .04(9000 - x) #+ 450 ~ ~  d).
7. a) Gx+2)Gx-7) . La)
al . .. ) *".'.,/ h
b) (7x ~ 2y) (3x + 8y) b)
¢) (3 - 2m)(7 - 6m) | )
o d) (3» - 7y){ d)
M X-5 }_
. <55
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( ,‘ . e
'« UNIT X - RADICAL EXPRESSIONS
| ENTERING PERFORMANCE OBJECTIVES
4 Assessment Tasks (continued) -
. 8; Solve ea}h'*of the following equations T
N . # v..f
a) x2-x-56=0 ~ a)
- b)) 15+ x-= 2x? . _ b
1) ¢ 2 ! ) ) . . ‘.
' c) 3x° = 10x - 3 . - )
| Yy, ,_8 o .
. d 3+1 y ,‘ | | d)
fr { ’\
) ¢ 2 ,
//
' . \
K L
[ Y
. . ‘
\ -" | !
“f )
4
- N 25K
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UNIT X - RADICAL EXPRESSIONS /A
e S R 1 |
'ENTERING PERFORMANCE OBJECTIVES N .o
E Answers u

1. & CE o | 6. a) h=73

) D S S TR
a§ e T, xe ‘3000.
S \. S 7. &) I5x? - 1lx - 14
B Y 21x? + 50xy - léy®
S v T o 21 - 3w+ 1wt
d) 64, 81, 100, 121, ‘144 T a)

9x2 - 42xy + 4%y%

L8

\

3. .a)

b).

5; a) -’

b)),

c)

d)

9

6

20

12

-1%

17

6a -3d - 5

6k’ - 8k% - 6k - 3

-w? - Tm -~ 2

-18y - 6z

o
L:I ~4
™

‘»

x = 8 or -7

x=-2 or 3



e | - « . T ‘ - - o
| UNIT X - RADICAL EXPRESSIONS :

' PERFORMANCE OBJECTIVES

"+ . 1. Compute the approximate square root of a number by using a square root
algorithm. _ oo o

8

\

%¥" 2. wWrite radicals in simplest form using the product and quotient pr perties of
square roots. ’ ' | QB |

3. Multiply and dividé radical expressions.
4. Combine similar radicals. (II)

“'5. Multiply binomials éontaining radicals., (II) B ‘ _ _ v

6. Simplify a radical expression with a binomial denominator. (II)

= 7.. Solve radical equations. (I11)

8. Solve word problems involving the use of radical expressions. (III)

9, Determine the length of the unknown side of a right triangle, using the
Pythagorean Thecrem. (III) “
10. Cgmpute'the distance betwéen two points,)using the distance formdia. (II)'v'

2 } M

Minimal o ~ Average . .~ Maximal

#2 -5,7,9 #1 - 9 © ALL
. ’ « ' )
KEY SKILLS FOR END~OF—COURSE TESTING
« 26. Write radical expressions in simplest form.

w

27. Solve radical equationms. ' ‘

vl

X-8




CUNIT X - RADICAL EXPRESSIONS

| | N
. CROSS REFERENCES = : o '

TEXTS (BY AUTHOR)

Dolciemi,‘ Dolcianil rFogter | Jacobs Keedy—F Payne Sobel] rravers

.N et al et al} et a1 et al et al| - Banks| et al
{Objectivel  (1976) { (1978) | (1979) | (1974) | (1978).] (1977} (1977)| (1977}
1" |387-390 | 408-410 338-360]273-277] “--- |239-241:}14-417 | 174-w€ |
. . 264-265 | - |
\ . 332-334 398-400 ’ ,
2 398-399 | 418-423| 342-344 | 260-262 | 402 404} 243-244 {396-403 | 4074408
| - __1269-2711 405 ‘ :
15~
3 398-400 |  --- | 344-346 | 263-265 396-397]246-248 |396-398 | 400-415
_ 269-272 ] 402-4 - |
— . — . —\ —t— -
4 402-403"| 423-425] 351-353 | 266-268 | 412-414}253 404-406 | 418-419
s |ao4-405 | 424 . 348-350{ . --- --- \Y" \~ 398 | t--
6 .- 423-425] 348-350 ~a- - - \AOB N
: o : v
7 406 - 407 -== | 354-355 |, -5~ |419-421[259-260 [411-413 | 423-424
8 401 " e= |asg-361 | --- |421-422]261 409 . | 424
407-408 . <
9 . |394-396 | 412-415|356.358 | --- |, --- [21,22 J406-409 | 178-179"
' - N ) - Je33-235 ] ,
) 10 411-412 | 415-417] 359-360 | --- ---  |255-257 [235-236 | 425-426

s,
»

.
Y

»
O
o
1
o
E]




P

1

CUNIT X - RADICAL EXPRESSIONS |
CROSS REFERENCES | o “ X
) ) A ) ‘ / o
| ER  TEXTS (BY AUTHOR) K
' b 5 ggngglm Jacohs o Soiénscin " ,}..-‘.
Objectives , (Party II) (pEEe3 T !
_ = P o {Pare II) _ Vo
\ art I 77 (1976) “(1977) - Y
. 1- - LN | ' , L\ - — a/- u.
1 --- 176-177 ' 40 ee= S} 0 -
° B " 157-158 .1 |
2 368-369 162-163. 274-278
. 16 _1gzj
. .. . ) -
3 368-369 ' 171-173 282-285 | ——vo-
289-290
- . -F? » ' :‘ ' .
4 :370-372 168-170 281-282 "
, 286
: 5 373-374 - 287 '
[} ‘£ - 0
. i N }
6 o 374 —e- | 291-294 i
& \ *
| ‘ 7 375-376 --- 295-297 |
. 4 . o} -
8 376377 - R E
. » :\ R o o ‘ . ";
- 9 355-356 --- 267 L
w 10 - -~ . -—F 268 - )
4 T
— N )
N,
~ 0!}
X-10 ,
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. PERFORMANCE OBJECTIVE X-1

v

Compgtéﬁgif approximate square root of a number by using a square root
algorithi, | : '

‘ .
. \ - -
- .
. . . .

[ & -

l ‘Find\the following square roots correct to the nearest tenth.

a) /1200 ‘ ' : .

Answer

¢ by 1977

. Answer -

7 ¢) VA3200 _

o - ‘ ' o
Answer

a) VTR -

Answer




PERFO JECTIVE X-2 oo ,

~
@

erte ‘radicals )in slmplest form using the product and quotient prspentigs of
square roots.

h )

3

a) . Which gf‘ggl followxng expresses 4¢ - in simplest form? '

N

D. None of the above

b) Simplify.

. /3

1. V’4

- Answer
2. 547

Answer

_4
- 3‘. | \/3“—

Answer

c) Simplify.
A/észy3

Answex ) : &

Ne

Answer




\PERFORMANCE OBJECTIVE X-2 {continued)

Y

SR o :
RRTIL . '
. S . B
PR N e ' -
PR | L DN
SO %
Lok .
at
o

4
N

P ” \/\

d) Simplify. °

© 1. .8

Answer -




PERFORMANCE OBJECTIVE X-3

-

Multiply and divide radical expressions.

a) Perform the indicated operation and leave answers in simplest form.

1. 273+ /% | I ,
S Answer: B ‘
» ——
2. 3/5-5/5
Answer:

. : 3. 6/17% . A
LT - . - 7/5—

- o Ansver: A ' :
- i . . .-

]

e o ) , , .
b) . Perform the indicated operation and leave.answers in simpdest form.

1.  V/3ab® - /18ab |

] .
Answer:

'
}

Answer: ' . .
e R

- - 3. 12/20 -

- a 3/

“Answer:




PERFORMANCE OBJECTIVE X-3 (continued) - -

*,
'

c) Perform the indicated operation and leave answers in simplest form.

1. 5/8 % /15

~

Answer: , ’
2. 5/7kx f - ) o,
. 10/8% D) | -
.4 .
Answer:
3. Y27 + 475
V3

Answer:

Perform the indicated operation and leave answers in simplest form.

. 1. Sixy® « ax’y? ' S | -

‘o £ Answer:-

-2,

.

;5/4833b
" 1Qv'3ab

A e |

3. 6/37 + 1285 :

- Answer:

X-15




PERFORMANCE OBJECTIVE X-4

LA}

e similar radicals.

a) The result of simplifying~¢ﬁ§- - X - V36x is:

A, -5x
B. - 33x

C. -5x

D. None of the above .

Answer . | . .
1 ‘
b) Simplify.
1. 35 - 55 +9/5
Answer ,
2. iz - 27 + /a8
‘,f ~ Answer \(f_jzi S

3. Vis0 - 9v/24)+ 1W54

Answer ) o .

¢) Simplify. \

1. V7 - /7 + a7

ANswer .
2. 9/12 + 3/48 - W27 (
Answer ' .
2 1 kB
= % = = —
3. \/ 3 5/6 ‘ 3;/2
Tt . Answer
Do,
<5




~—

)
- PERFORMANCE OBJECTIVE X-4 (contin

d) Simplify.

ued)

X-17



-

PERFORMANCE OBJECTIVE X-5

Multiply binomials containing radicals.

a)

oy

c)

d)

Which of the follewing pair§ of

expressions are conjugates?

A (2 +V5) (2 +VE)
B (2 VB (2 +VB)
c. (3 £V (3 -V

b, W2+ VE) &2 +VE)

Answer .

Express each in simplest form.

1. (3 +5 3 -h)
2. (1 +6) (2 - V6)

i . il

W’

4. (/3 + 1)? =

Evaluaté XX+ 2x -1 for
X = 6/5_*_1)
Answer

Simplify.

1. (483 - 3/ 68 + . 45/‘§>

2. (24 + (/Di=

V2 +3) W2 - V3) -

X-18

/\

R SO



PERFORMANCE OBJECTIVE X-6

i Simplify a radical expression with a binomial denominator.

a) To write ——;%___*_ in simplest form
\ﬁ-2
. - \ é‘
'A.  Multiply the denominator by \/7 \

B. Multiply by —%:

V7
+ 2
C. Multiply by ¥ *t2
\/i + 2 .
D. Already in simplest form
Answer
¢
' 'b) The simplest form of V2 is:
‘ V3 + 6
o 1
: 6
1
.. 1
-1 + /3
C.
11
o, Mo
-11 ¢
Answer
. 3+
¢) Simplify %{3 >
QQ?- + 5
"Answer
»
d) Simplify ———
3VS + 4

» Answer



S - PERFORMANEE OBJECTIVE X-7

Solve radical equétions.

"a) Find the solution to the equation /i + 2x = 5. -

K
A, 1 '
' 5 - 1 .
B. )
:) 2 ‘ .
P ,
" D. None of the above ' .
Answer o | . 7
ﬁ 13
b) Find the solution to the equation \/7 + 3x = -4
. .
‘Al 3
B. -3 ‘l\
/
c. ¢
D. "~ None og the above, : K
Answer
<) Solve'ghe following equations. .
1. V5x = 15
) Answer
2. V3a = 8 '
' - .
Answ};r "‘
o 3. 8 =vx -0
/ .
X d) Solve the following cquations.
‘ 1 \/{-: t - 6
Answor .
T k'S
: 2., A/x - x = -3
X-20 ! '
Answer .

0‘ . ' 2'
RIC . L A




 PERFORMANCE OBJECTIVE X-8

»

-

Solve word problems involving the use of radical expressions.
~

Solve.each word problem. Show all work.

-

. a) Twice the square root of a number is 44. Find the numbex.

Answer : C

R Y

\b) When 9'is added to a number, the square root is 10. Eind the number.

0!

'« ' Answer

c) If an object is dropped from a cértain height, the time it takes to
fall can be found by the formula t =\/[tE;: where t is time and s isl
'the d%stance iq feet. Find the number‘ofuleconds it ¢t kés a baseball

that iS-hit to a height of 200 feet to fall to the gfzund from its
highest point.

Answer

d) Heron's (Hero's) formula, A = V/s(s-a)(s«b)(s—c), is used to find the

area of a triangle when'only_the lenths of the sides {a, b, and c) are
known and s is the value of one-half the perimeter. Find the area of a
triangle whose s;des are 12 cm, 16 cm, and 20 cm (use a square root table).

Answer

B X-21




- : .

PERFORMANCE OBJECTIVE X-9

Determine the length of the unknown side of a right triangle usimg the

‘Pythagorean Theorem.

-

Solve each préblem,

. a) Find the hypoteﬁuse of a right triangle if the lengths of the shorter
. . b ‘

sides are 18 cm and 24 cm.

Answer A - - ‘ -
—_— b oy
& -

b} A televisign‘antenna tower is 350 m tall. If a cable 500 m long were
used to support thé tower 300 m from the ground, how far‘froﬁ the base

of the tower will the cable be anchored to the ground?
* . . ‘ . a\ .

Answer ., _
. ' e - . "4.

¢) Find the length of the diagonal of a rectanéle thahlis 9 inches long
and 4 inches wida.
- 4d) éomeé placgd the bottom of his 1adde¥‘8 feet from th$ wail of Juliet's
house; The tcé of the ladder jﬁst réached the bc;tom‘of Juliet's windgw
. : /

which was 15 feet above the ground. How iong was’ Romeo's ladder? | ,; /

Answer

e s e 1 e

&o
J
o)




.

PERFORMANCE OBJECTIVE X-10 | | . | | \

Compyte the distance between two points using the distance formula.. L
[ ' * ‘\

a) Find the ‘distance between (-3; 1) and (5, 4).

Answer o . ( ' ffﬁ\§

b) Find the distance between (3, 3) and (9, -5). -

\ i
Answer .

c) The vertices of a triangle are (O,'Q), (3, 4), (80). Find its perimeter.

Answer . : T

d) The vertices of a diamond are: , .
- ' '
. A;_- (-5’ l) L] .
: ) )
Bn (-2’ 5) F
c. (1, 1) | ' | \

D. (-2, -3)}
Find its.perimeter. ‘ .

Answer




& “ A a
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. - ~ UNIT X - RADICAL EXPRESSIONS
X Answers .
oo X1 R | X~3 (Continued)
a) 34‘-6 . . ) [ ’ : . o ‘ ..
. I : c) 1. 10v 10
. b). 44.5 -1 . : ;
’ c) 36.3 : ‘
- 3. 8
A d) 45.6
| d). 1. ex*y“
x._ [ -
2 2 Ja_
a) B *
) 3 6+ 4¥ 5
1 ,=— v ‘
. b) 1 2\/ 3 K
| - x4
2. 3t3/ 6t

. c) 1l. 2xyvY 5y 2. 33
. N
' Srv 3s 3. 2.6
\ 2. os
8/ 2 ©) 1., 57
3, T .
' 2. 93
— -1 =
[ 2" M ¥
2 . d) 1. &/2 -
5 T 2. “avx
B
| = .
X-3 v : -
. | 3 54
\ a) 1. ov 2
: X-5
¢ 2.0 75 O\
. a) B..C
S 1 .
7 L) 1. .4
b) 1. 3ab v o - 2. =4 +/6
doo U m .
3. 08




LYY

. - ¢ i . A . S Y e ‘ . T
‘ i , ! | ]
) o . .*  UNIT X - RADICAL EXPRESSIONS .' s )
B - . . . . “\ ‘e N e X . N . ’ . ) ‘ .&
. 4 -
: ;Answers'(gqntinueé) . " * "
e " L. 4 . ) Ly S Lo ’ . -
‘ oo S, - « )
' X-5 {(comtinued)’ f L X-9 A -@E e '
Q‘. ¢ ’ 3 Vv * B ., ’ : . - ' | '
3..-1 7, ay 30 @’
. 4. 13+ 43 T « . .b) 400 m ) S
N . ' {. o 3 ’ ' . ) ) . ' '
o . D ’_ " .¢) V97 ‘inches - ’ ) ‘
v “ . ; N . . .
& 1. -24 + 7/15 . a) 17 feet . ' | |
s f. 2. 14 + 4V, > _ - A' R -
\ ) * ' ' ' X‘“lo . ‘ * 1
oL I a) @ =73
X e ' v " ‘ )
, - b) @ = 10 ' .
' AR o o '

. . ST S AU 4 c) :Perimeter‘= 13 + va1 )
!/Tg" . - N co N - T o - "
T . B d) Perimeter . : ' - .
N _ _ : : -

—__.?: e . (8 N » . IS .

i » «

. " N
a)  B. . \ . . .
N - a‘ . ‘\n' Y
by} .C » .
) . - SRR
¢ o . .
. )1 x=145 _ ' , ’

- L - .\ .\ .
. d) 1. {9} ) a - . [
g B : o N , 2
\ : ‘ \v- \"‘ et
. 2. {9} A< . _ . ) - . L ¥
! ’ ) . . A ‘
. . . . . v . *
‘ . ¢ f faa . -~
. " A8 C, e {4 A - \ ,
-I‘ . . - .
> S N .‘
1] 1Y
g ar x = 484 . . .
- v . .- -, , \ ‘\l . .
. " R . - _ :
. : . N N
¢ .Rr - gi -‘ . R . * . ‘
.. 4 . L .
\ &" C) & - s@C 2t - A - * é
-~ L ! - ~ s
© g Y96-cm 2 o s I 1 -
. . — - LN 3 . . . "
N ) “A ™ N ., /}-—h wr 'i‘ . , ' A .
- : L4 Ry . , .. 5
~ - A P .. \
* N ¢ . i -, . <
o7 ' e : . : - ’ . L i -»
- ’ e . ' RIS N W g e 2 \
. - X : « . r . . €.
- ' X , L) 'ﬁ& A ,/ ,) ' \ “6\ < R
et . .y » N . - . - A .
v ' . 5 \ . .
4 * X-25 - . ¢ .
e, . £ e . ene . ) .
o . . S ' . LY
‘.]:MC » s A Y ~N E.@ ) o . ’, '-g ot "
L . S - S e , . LA N
= - " . N ~ . 'A . - . - . -
N ‘ . . - A e T A & , : ,



= I UNIT XI - QUADRATIC EQUATIONS
. v
-~ PURPOSE . . | | ,
For students who will continue their study of mathematics in geometry and
advanced algebra, a knowledge of the general solution for any quadratic
equation is important., The main emphasis of this unit is .placed on the
quadratic farmula and its applicatlon.

-~

" OVERVIEW |
- « : ‘ . < : ' . N

Three methods for solving a quadratic equation, graphing, completing the
sguare, and the quadratic formulg are presented. (The  factoring method
was introduced in Unit VIII;) 6 Quadratic functions and their graphs are
also discussed. As'a culminating activity for this unit, students solve
* word problems involving quadratic relations.

%

SUGGESTIONS TO THE TEACHER

Instructional Days:-'S-IO

Minimal Course Objectives: #l, 2, 3
. Average Course Objectives: #1,, 2, 3,5
-‘Maximal CQurse UObjectives: ALL : .

Familiarization with the quaﬂratic formula is a minimal outcdome of this
unit. -It is strongly suggested that advanced students learn the derivation
of the quadratic formula. . \

VOLABULARY

‘completing’ the square
discrimisant
sMnature of the roots of a quadratic equatign
*  * parabola .
quadrati¢ equation ' R
quadratic formula ~ .
quadratic relation ’ L
L symmetry ‘ ' . : =

vertex ’ .. -

1\1
N




. "% UNIT XI - QUADRATIC EOUATIONS
..

ENTERING PERFORMANCE OBJECTIVES

1. Add fractions with unlike denominators.

2. Multibly-whole numbers énd fr%étions'%y %u -
3. . Square arithmetic ffqﬁﬁﬁéﬁs: - | ¢
i: . Square a binomial.
’ 5\ Factor :;. t{inomial ‘s.quar.e.
6. Simplify square roots. . : .

7. ‘"Evaluate algebraic expressions containing square roots. -

8. Slee equations by.factor;ng.

9. Graph a quadratic’function.

N

.
Assesqment Tasks . ),
PR T oy 1. 3
1. ) gty o P, J = a5
1,1 ' 1
. < ; .
b) 5+ 3 R — b) & - 8
c) 242 ) vjé_ c) L,
573 T Y2
1,3 1
D e o d 153
) . ‘
! 13 3 : . 1
. Q')‘ 35 + l: e) e .e) 24 ;;F 5
19 N3 | 5.1
= f -
Dt D e Dogr 7
8 9 ’
NeL oy .
8 o t g B ,
~ i & . )IE
h) 3% h) e _
i) 5+ é ooy
Ho1+® Do s

- —— ———— - —



oo _ UNIT XI - QUADRATIC EQUATIONS
v ~ -
o ENTERI¥G PERFORMANCE OBJECTIVES

-

. [

Assessment Tasks (co’ntinued)“ )
! r . -

g)

¢ N
«..h)

LS
~
n:

L N
s
L

e)

8 Ty

h)

——————— ¢
A

PR -

e e -y

’ XI-4




2 | ) . | S ‘
UNIT XI - QUADRA'I‘IBOUATIONS e
' ENTERING PERFORMANCE OBJECTIVES o (

Assessment Tasks (continped), v B ’ o ' !

- ‘ : ’ : B ' o , B '
S 5. % a), 25x% + 30x + 9 . | a)
" b)  49a2 - 28ab + 4b2 T b
j L - ) 9x2H—‘4§xy + 49y2 )
R R 1 R T | | d)

6. . Simplify each of the following expressions.

o ' : o SN I
o a) fgzx+-3)2§ | - a) | 3

. b) NBL(x - 2592 o b _ -
;‘_.-:‘) .C), _ 6* _LS_Z_ R ] - . c) .
[ ) , . . 2.~"l » . .( ) .(
c. . d). -26 + J14h _ d) \
. - ‘ Lo 4 . IB‘ .o ——————
o X - . . o o | . N |
7. - If a=3,b=-2, ¢c=~1, and d = 12, find the value of each of the following
* " expressions: | ' 7
. 2 " _ .
: ‘a) | [-2a(-d) : a) ;
- be. : ~ : ' .
:‘ . ) + ‘ | | ) (;-, . .
o b') o :_2 i b) I ™
- ) A cd ' ; . R :
o), [8abe | O R
N T4 | - .
d) =-b + /82 T 4ac o )
2a . _
. \ ]
8. Solve each of the following equations<
» S *
a) a’? - 8a= 20 , a) . .
. ‘ ' .' - ‘ N
b) 2n? = 210 + 1lé6h b)Y+ o
® M . ’ &.
c) o x=__40 R e
X - 3 v .
d) _}5 = “___8_‘___ [ Y ' t \ d) e e e ' ~
e 3 x+ 32 ‘ \ '
: X3-5 “
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3
%
1
- ‘_
\
.
R D
°
. c
-
¢
.
: -
dn
’
]
-
. -~
'S
-
y

- ENTERING RFRFORMANCE OBJECTIVES

UNIT XI - QUADRATIC EQUATIONS

*

' \J
Assessment Tasks (gontinued)
9. Graph each of the following functions: _ _
R . . . . * \
\\a) g =x2+1 - ) - a)  ox 1y
\‘Z . . ' Y 0
1
2
Bclaibdd l‘l A Bnb 4 A A & & '
<€ - l‘?K 3 .
-1
.Q ¥ -2
‘ B
-3
b) y =
L)
.
C) oy = 1) X2 - 3 ) . .u . . (‘) .}i:«.-.-_.ﬁ_**q Yy
L
h \"
~
’ ~

-



- UNIT XI - QUADRATIC EQUATIONS

ENTERING PERFQRMANCE OBJECTIVES

N\
Answers
1. a) % or l% ~ - . 3, a) %
b) ?5;— | P | b) '1%
22 7 - o 25
e¢) £LLor 1 o : 2
15 15 9 3% .
) 1L 9
).' 12 d) %
10 1 9
e) 22 or 12 2
S 9 . T
53 3 . 64
£y 33 or 1.3 64
D550t s 2
) 2 ) 256
® 98 2T
h) 31 . h 49
T2 | T
3 21 4y 51 | '." , ( ‘
4 - 4 4 2
. a) 44 - 12x + 9
2. a) % | b)  4x2+ 4x + 1
b)Y 4 - | c)  25x2 - 40x + 16
‘11 1 | 12,25
S oo @ xR 2s
: d) L er 7t
- | i; 2 : - 5. a)  (5x + 3)2
o s | ‘ B)  (7a - 2b)?
) 5 " &) (Bx - 7y)?
. 8 =
34 | d) - (5% - 1)2
h) %’_ ( . 5
I ‘ , ' *
i) 6 6.. a) 2x+3
P AT
25 b)  9(x - 25)
~ c) 3+ /13
. 7 1
_~ , d) ~5 or ‘-3‘2
{
W | XI-7

F




ENTERING PERFORMANCE OBJECTIVES

 Answefs (continued)

7. a) 6
1 .
b) 3 ‘
e) 2 )
a) 1
8. a) a= 10 or -2
b) h =15 or -7
c) x = 8 or -5
d) x = -6 or 4
»
R -
.

9,
/
\
Qgﬁgz Y
) . =
—
i
]
X1-8

UNIT XI - QUADRATIC EOUATIONS

- . ~
Y‘
Y — 4 —
L= ik
.‘._. - P PRSP
«— — R -
— b B b o ——~::
. .‘}. —_—
T
4 = ?‘l + ﬂ"
Y )
b) T ‘
ad Y 4 .
AT ._":L'
——HHT X
\
' 5K —
i |

Y
c) t' A
1 9
31 -
| 8
] -
" i
o i
\ J |
B ) { 4 .
L J N
‘ X i __
o \ I —
———N— »X
DA 7 :
N 4
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"UNIT XI - QUADRATIC EQUATIONS

PERFORMANCE OBJECTIVES | ' ,
N o
1. -Selve gquadratic equations by applying the square root property of equality.(III)
SN : | j ' |
2. Solve quadratic equations by completing the square. (III)

3. Solve Quadratit equations using the quadratic formulé.: (11)
4. Solve quadratic functions graphically. -(III)

5. Solve word problems that involve the quadratic formula. (III) o

Minimal ‘ Average . ‘ -Maximal

#1-3 5\\\, #1-3, 5 | ALL
® s . \ ‘ . : -
KEY SKILLS FOR END-OF-COURSE TESTING // ' : “i e ._ N ‘ ‘, 
R . / o . . ‘ . .
' 28. Solve a quadratic equation by completing the square or applying the quadratic
 formula. p

L _ ' X1-9
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CROSS REFERENCES

»

SN

“a

UNIT XI - QUADRATIC EQUATIONS

" TEXTS (BY AUTHOR) -

A 4

. Dolciani'Dolciani Foster Jacobs Keedy Payne Sobe TTI&V&I‘S
N et al et al et al et al et al | -~ Banks ezggi
Objective! (1976) | (1978) | (1979) | (1974) | (1978) 7| o7y | BT

1 391-392 - -em | 494 430-4331337-339 | ---  1434-436

432-434 498 438-439 |

R " ! [
2 435-437 | 431 375-377 | 499-504 | 440-442 | 340-345 [449-452 1437-439
. : I T # . 2
3 438-441 | 434-436 | 379-381 | 504-508 | 443-447 | 346-348 |452-455 |440-443
4 440 440- 444 | 366-374 | 487-490 ]| 461-464 |330-331 1456-459 |48§-490
. , g .j.“\‘,
: ' : R “ | ] B “‘
5 b 442-445 | 437-438 ] 385-387 --- 450-453|349-352 1463-467 }448-455
" 458-460 I _
]
3
| L 8 \’. e s
, e
. 23 -
— ggna' m Jacobs = jglgngin’
Objective . ) (Part II) (Part II)
Part IL.-'77| " (1 576) (1977 ] .
1. |.378-382 432-434 | 365-366, o
= ' 371 , ¢t
2 383-385 435-437 366-369
3. 386-388 438-440" | 372-376 |°
A 385 . L 398-417 389-393
5 119-122 4ub-646 | 377-3p5 " .
, : Lap
' &
/ A
2 . /; . .
i '
J
/I v
XI-}0 * s
20 ;’
& . i
54 ‘|




A

\T“\,. . N
. y .‘\\,)‘_
o el
PERFORMANCE OBJECTIVE XI-1
Solve equations by applying the square root property of equality.
\
Solve the fo;lrowing equations by applying the square root property of equality.
a) 1. 5x%/ = 500 Answer:
2. (x- 3%=149 Answer:
3. x2 4 10x + 25 = 121 Answer:
. ‘ ’
b) 1 2x2 - 3 =0 Answer: - o
2. (x + ]:)2 =2 Answer: '
3 P49 ' . .
3. 9x% - 6x+1=16 Answer :
. V/,
£
. : L .
c). 1 z2 + .01 = .37 Answer:
. 2 //"’/ ) . '
‘2. (y - 9)° = 64 Answer: L . .
3. (z - 14)‘2 = 11 - Answer:
. kY
d) 1. %% = 4x2 + .75 Answer : - :
Lo _ . a.
: 2.0 (x + 52 = 44 Answer:I - -
A o , , —
3. 4x% - 12x + 9 = 169 ~Answer:
¢ .
' <&
-
. ]
! Yy :
. . | u . .
L 4 X1-11 ’ .
- . ,
é " . I
" " ‘ . ~— - Y
- y d N 2/90 -
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. PERFORMANCE osagc%xvgxz-z

-
Yy

L

4

L]

» 1 _
Solve quadratic\equations by completing the square.

.
~ 3 .
) ]
\

’

Solve the following equations by comp;eting the square.

“a) %2 + 4x - 12 = 0
. \\

Answer

b) sz - 4x + 2 =0,

-

Answer

c) 2x* = -7x - 3
4‘,
Answer i
d) 3x*-6x =2

Answerx

..‘

""""

XI-12,

295
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PERFORMANCE OBJECTIVE XI-3

o

Solve a quadratic eguation using the gquadratic formula.

Use the gquadratic formula to solve

a)

'b)

c)

4a) .

>
&
.
B
4
. " »
da“ .
. .
L
y f L
"
“ \ .
L]
P
¢

2x2 - 7 =0

Answer

Xx“ =3 - 3x,

Answer

2x2 + 58 = -2

Answer

8x +’1 = -3x2

Answer

™

the following .equations.
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PERFORMANCE OBJECTIVE XI-4 ' .
Solve quadratic functions graphically.
NG 4 -
a) Solve gr‘éphiclally x° - 4 = y by making a table of values.
R _ . X 1 - i X ] y
~ =2 B
; -1 -
/ 0 .
: 1
2 ;.
. ’ <A /—\‘
b) Solve graphically x2 - 6x + 9 = y by making a table of values. R e
_ ‘ - 8 . B, x y (\
. ’ ! ) l
] % 2
. . 3
. - 4 :
5

c) Solve graphically (x + 2)2 -1 = y by méking a table of values. gh__q_X_

2

-

8
N

. A -2 . -
. - -3
. ’ - -4

d) Given th'a; graph of y = x% + 8x + 12, find the values for x that would make y = O.

\

M
R e ¢
a4 - e
<
.
- . “ ..2\ L 8
{. ' - - - >
u"‘ . - L
j Bnswer: x = . ¢ ., ] :
. ) & ¢ A
- R P . L
N o=t * + ,
[ - SUSENDE SR
- ‘F
j‘ » ]
to ' XL-14 <
» . yd
* a
h =
1 )
- ’ ’ r) Y
: <S8
- ’ H
[ S

e .



c)

d)

Answer s

' Answer | oA “‘. A AR 'ff

Ansver . o P '

*have on its rolls to be paid $1600 per month? R /

Answer

e o L ~

5

-

The area of the Student Government Asseeiatxon bulletin board is 24 square feet.

[

If 1t is 2 feet lenger than it is wide, find the dimensions.~." S __égf

.

In an eEiftment buzlding there are 8 fewer apartments per floor than- there

a

are floors. If the bullding has 609 units, how many floors are in the building?.'

|
¢

In computing the total cogt, c, oﬁ setting up a factory to manuﬁacture mag wheels.

A. J. came up with ‘the formula C SOO + le + x2 where x is the number ef wheels -

Y

- .

preducea.' How many wheels can be produced at an- lnltlal eost of $3509 00? )- .":. s

The Vera City Scheol'qistrict has instituted a veudher-system under which each

student goee to the school of his choice. The city pays the. school (36 + 4x)

. - .
dollars per student per month.‘ Hew many students, x, would a school have to

h Y
€

XI-15

Y ' ' ’ “;'? =
. *u

* ’ . TR



. a)

o

b)

c)

d)

c).

x-ilO .o e
\ o,
x =10 orx =<4 .
X ;f'ﬁ_ ox_--k_-:- =16 |
x==+@l ’
L
TR T
l,x"'%or.xl_s-_f-% ) .
z =+ .6 N
y = 17:or y =1
z=4+ /11
- - ‘” ’
X =% .3 .
X = =5 +,_2/ﬁ.
x=8o0r x=-5
-6,0or x =2 _° [
2 4+42
-3 or x = -L. ‘
S 2.
3 + /15, . Yo
3
+ /14 .
2.
-3+ /21
7
-2, =1 _
r2 . 5.
-4 ¥ /13
3 @
XIi-16

a).
b)Y
¢)

"

H

e g

1L
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L
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-+ adjacent leg . .°

) opposite leg-

- PURPOSE -~ ‘ _,.{

enough

JOVERV£EW‘

ENRICHNENT

N j' UNIT XII - NUMERICAL TRIGON@METRX

¢ S T

e

FameL rity with the basic trigonometric ‘ratios and rigbt triangles will be :

. .2 valuable aid to the student~wg§ 1% continue his/her mathematical studies_
is uiit will provide a background ifA the

in geometry and trigonometry

rudimenté of right &riangle’ trigonometry. The ideas discussed are simpie

B ) . . ) . . *

Sﬁudenés a3
Emphasis

ships to

SUGGESTIONS TO mE ’IEACHER‘ , Y

Ipstruction 1 Pays: 6-8. ‘ -
Minimal Coure Objectives: Node - <
Average Courge Objectives: 1, 5, and 8
Maximal Course Objectzves. ALL

s K
A

cosine, and t
greatly simplify the computation of t

VOCAEUE}RY"‘. o '\ | DEER
. L o e

acute angle i

it.

Pythagorean Theorem
right angle

angle of depression & right triangle
angle of elevatlép : similar triangles
cosine B . sine
hypotenuse ) \gL _ ‘ tangent
legs of a right triangle trigonometric ratio
obtuse angle » ' ‘4 trigonometry

' A

Y-

Ry

I

) enable slower elasses to grasp Ehe basic concepts ‘if desired. .

e ifitroduced to the Basic termihology of the right triangle. _
s placed on the sine, cosine, and tangent ratios and theirsrelation—
e sides of a right triangle. Students are ‘expected to use these
ratios ‘and| a table of trigonometric values to find the. missing parts of a.
,right tria gle. S . _

L)

. Studénts will finﬁ t especially handy to memorize the values of sine,
gent”of 0°, 300, 45°, 22i4u29d 90°,) Hand calculators will®
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PERFORMANGR osJEcrtvzs

1.

2.

-

A}

State the sine, cosine, and tan
‘ triangle.

D=

£

Locate in a table of trigonometric values the sine, cosine or tangent of a
- given angle. (I) :

UNIT XII - N&MERICAL TRIGONOMETRY

+

. ,'/'

P\.t
»
.

\ ENRICHMENT

given the value of its sine, c051ne, ar tangent.

Determine the meae&e

of a given apglg

trigonometric values when given the le

triangle.

(II),

\of a right triangle from a table af
gths of any ‘two sides of the

State from memory the values of the following:

sin *Q°
cos 0°

tan 0°

sin 30°
cos 60°

tan 45°

"sin 90°
‘AQ\_;'\ .
cos 900\

1 \
1 \

tan’ 90°

(1) .

(1)

Demonstrate that the following statements are true. -
. . . \, N

-~

tos A tan A = sin A

‘cos A =

sin A

tan A .

Determine the length of a Specified side of a righttttiangle when given the -
‘- length of another side and the measure of one of ‘the acute angres.

Solve word problems involvrng right triangles, utilizlng the sine,.cosine,‘

or tangent ratios

".Minimal L

None

¢

\

(I11)

#1,

: Average

5, 8

XII-3

 tan A =

&

N\

-

‘ ¥

-

sin A

cos A’

o

[

sin2A~+"§052A = 1

i

Haximal

, All
[

Py

'Déte:gine the value of the sxne,#éosine, or tangent of a giveﬂhangle of a
right triang}e When glven the lengxhs of the sides ,of the triangle.

(II)

-

(I1I)

I

' Determine the measure of an angle fram.a table. of trigonometric values when

~

¥
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UNIT XIT - NUMERICAL TRIGONOMETRY. T
CROSS REFERENCES L . BRI
‘ ! ' D
.+ TEXTS_ (BY AUTHOR) < |
DoToien] Doloiant] poager | acabs | Keedy | Payme | sobell ravecsl ' o
. et al| et al | et al et al et all Banks. {197‘7,? R
Objective (1976) | (1978) | (1979) | (1974) | {1978) (1977)] (1977 W
1 | 464-465 | 462-465 [463-465 |517,521 | 514-520 | 419-424, 517-521 [ 516-518"
1 | W T 1
2 1 464-466 -~ |463-465 |517-520 | 514-520 | 421,426 |517-521 }516-518
’ 521-524 : ' i '
3 467-468 | 461-462 |467-468 |517-520 | 521-522 | 419-426 [523-524]519-521 -
‘;f 521-524 - |
4 467-:1‘68 461-462 l467-468 | 518,520 § 521-522 [ 422 426. |523-5241519.521 . .
‘ | 45225241 | T—
5 --- 462-465 | 469-471 {517-520§ 524-527 | 421,426 | --- e
— - 52 -529~‘_’_ . — L .
6 | 467 ---  |467-468 | --- ---t [s29-532] :..”
. -7 - _—— . —n _—— - 522 1 I
» g 469-470 | 462-467)469-471 | 517-520} 524-527 422 523-527}520
' 2 \ 522-329 ¢ L
) , . .
9 47-&@% 468-469 |473-475 | 529 524-527| 418,422 |523-528}523-526 -
= : A N 425-431 -
: - J
t
)
b *‘. ‘ .
;o
Mo e e e T e, L N TR N ‘
3
8‘\‘ \?
N
~ . v
. /’ .
K11-4 P
4
. Va
. \ . ¢ ) ;




- '-. - !
‘r&“ ¥ . )
< ' - 7 L~ . N : -
‘a . ) . !
R | . UNIT'XII - NUMERICAL TRIGONOMETRY
| . | | BV
[CROSS REFERENCES - . . ‘ I . e
‘ g TEXTS (BY AUTHOR) . e
S o R ngnggm Facobs ], Jopnson
. . ' £t a
Objective er (Part II) (Pgrt }I)
. oo (Park I =177 (3976) (1977)
o . T .| 430-440 455-457 -[357-
v - : 463-466
k 433 -’ ' *
‘ z. 436 | 457-459, {357
) : : 439 463-465 o
) W 3. |431,436 457-465 ---
k) r. v . 443§ . ’
4 4 431t . { 457-465 ——
5 436 457-459 .
1439 463-466 e
. v6' . L - ——:
" | ; . 433 —
8 437 460-462 | 359
440 467-470
. / '
. 9 - 359-361
A )
— | \j - "
C )
e
* ¢
- Y . .
¢
’ |
) - N 294 /\‘ -
. . XI1-5 .
‘n < ) N



_ PERFORMANCE OBJECTIVE XII-1 - o~
- e ‘ . ‘ . ‘ \\ ' " ~~

.7 ; : : —

\ State the siné, coéfhe, and tangent.ratios in terms of the sides offa right
~ 1 ‘triangle. ' : " '

. ~ - ' . e ' ) e o ‘& ) '
‘ ) * / . . ‘a ’ . F
~"' ) \ ' . ‘ . . \'N
. b C _. N . ‘ L} . / " ‘(' ¢ -
) a) . The sine of gnnangle.of a right txi!hglq is e ratio of: -
.o -side adjacent to thelangle . ~
s Ay )
. ‘ - . .f{ « Dbypotenuse .
. / ..
' B -side opposite’ the amgle - '\;,,x : . .
2. - °° side adjacent to the. angle ' -
i c side adjacent to the angle ' e '»_ \ ..
* side dpposite the angle - 7 v
N . “ . . ‘ \A
’ ¢ D side opposite’the angle . : \
” e hypotenuse - ' ’ BN
A . ’ l‘. : \ “~ \‘ :
. . Answer .
~ s
~ .

v
n
W
o]
ood
It
”

. S b
v o — N
~ - 2?)3 " -
, /
A , XII-6 .
« » 5
t ) *
b ' TS \ '\



N

o+

E..

" %nswer o .
.

None of the above

-~ -

d) State the following in terms

."}-ﬂ

2

)

1) 'sine of an angle:
. . & . ~
2) cosine of an angle

© 0 3) tangent of an angle '

v o . C PR
‘ * ‘ 1‘1. : .h-‘ @ * \ ‘ )
B -
bl . ...‘ﬂ" . )
. . . ) . . . ' ( . \., ‘ . . ‘1
' } Lt : . Ay b \
) ~ . s ' \ 4 N ’ PR i . .
2 Rmmsmcaomcr:rvn_xn-z\ (continued) DS 3 o -
L : - b‘. \ : . v .( )
c). ‘ & -
& . . -‘_ -
- (i o Tt
L - .
-~ : ‘
-
. ‘

_ R : L.
I - . ‘ J
of: 1) the pide opposite the angle,

1]

2) the side adjacent to the angle, and

KS) the hypotenuse, of'\ right kg&ﬁle‘ ,

* , S _
! . ) Al
&
\ - ’ £
XII-7'
v - R - y 2
296 ‘_‘ .? ) "r

L4
L)
3
*
0
v
]
.
-
-
#
«
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PERFORMANCE IOBJECTIVE XII-2' L - - S

Determme the value of the sme, cosine, and tangentsratms of an apgle
of a right triangle when glven the 1engths of the sides of the triaagle.
» \Aca'

M .‘be . | :. - | ) -

M .
e v .

Refer to the/drawings below to complete ﬁhe following: ' {(Write ea‘ch éhswer as

a gecimal correct to thé nearest hundredth.) . :
a decimal cosrect.to the nearest hundredth> . -

‘ ra
< )
-
* 1
¢ . ‘l
a)' sin A = b) sin B = e, . :
cos & = ' - . cos B7= - I
’ - . ‘ ) . . ‘N ) .
tan A = ‘ tan 8 = . ]
: —_— - [ . —— 1
. , | .
L . . k ¥
» ‘ . L . ™~ - . + ¢ . _/J
¢)., sin X = . ‘ d} sin Y =, ’ o
. ‘ ' ¢ & ’ ’ . . .
cos X = cos ¥ = .
R . '
tan X = § tan Y\
. ' . . s
3 - 3 . ~
: N \\\\7 - P
- . - . a N . '
-— - . . .
ja) I3
. e g
o - ! p
. , .
' . : > (& . .
. . X : X1i-8 . ;. .




AN . ,‘ ‘: \A\‘~ o ";_:;;‘ F g m: ‘\) y v \.
- "o . . A‘.‘ - S e “‘x ~‘..
: N - L. - . o &
* v ‘
- A ) ‘ )
PERFORMANCE OBJECTIVE XII-3 oo, .
) Locate in a table of trigondmetrig values the s%pé, cosine, or
tangent of a given angle. ‘= _
) - SRt ol ‘ v . . ‘
- . ‘ : R - * ‘ . i ~
) K e T ) : : Lo
~ - - 4 M , 4 . . -
" . N g - | .
Use a table of trigonometric values to find the following:
. . B v P ‘ S
a) sin 15° = - : ¢) sin 64° =
., N —_— ., . - \
PN - P n
. cos 79° = - cos 89° = N
tan 80° = \ ' tan 13° = ' .
s i) . *
. ° L] . " .
b) sin 78° = d) 5 sin 42° =, .
- — . —_— .
cos 23° = 3.5 cos 13° = '
= tan 41° = - - 9 tan 39° = __. .
1 , : ‘ ) —— .
- R “ /
- ) ) [] e M N ‘ = ‘
i 4 ) “ - ) - ‘t/
¢ . L - ? . ~ ) [) - . > ‘
- - * .
Nd
. l . ./ !
, ‘ Q . § tl . ‘ '\ . N . .
. . - t ) N SN
* r ~ P - -
- g& v 1Y \
e A - Ay

. . - < -
' Co .
“ ' ‘
< T e
. *
. N
. 4
- ¥
'
-

v A

t N .




"

Yoo \‘?Y"' '.\ - ¥ ‘;"Q"-'; " . :\:_\t‘ N v,v".“ ¢
e . N ' .,‘ LY ..
- - . '.~ . - 'v‘ .
-~ ¢ 4;' . )
. . ) ; / .
‘ ) . .
' . PERFORMANCE OBJECTIVE XII-4 s
‘ .. \* . . e ’ ‘s o ’ K . .o
Determine the measure of. an angle from a table of trigonometric values !
when given the value of its sine, cosine, or tangent. ' : : “
. | “ - L] ‘
y . . ¢ )
.‘ v ‘ - . . ] - . .
State the following to~the ne?rest degree: . -
a) If sin 6 = .3090, then & = _ - .
b). If cos © = .4848, then 6 = 5 ° ™
*q) If tan @ = 2.0503, then @ = ) A ,
'd) " If cos @ = .8310, then 6 = C . . ‘
. ) R A ‘u:‘“‘ :
-,
/ i_
\ v ) .
\ J
_fi .
) v N
r— -
- \3 .
!
. A .
- . , )
2 - . ‘
. - ‘ H s‘\ >
-~ -/ .
N
=~ . 4 2 ( y Y
! 4 9} . I3
/ . X11-10 R
» -



. . A ( o. ' N . : . 'Y
i\;‘ o * ; ’ / { ’ - ~
F'y ’ gy « ‘:‘ ‘ ¢ !
s . . , * -
- e - L] . v , . }
-+ . » F
1) ) . » )
PERFORMANCE OBJECTIVE XII-S. C .
' *{ Determine f-‘the measure of a given angle of a right‘ triangle' from a
table of trigonometsic values when given the;lengths of any two sides
1| of the triangle. . . .
. . ( " B
. - N
aj b \
Y
. .- ’ - »
N . Fifd the measure of XA to the nearest degree. '
o ‘ . 7 S | \ ! , - }. .
b) P : ‘ . o R . R . .
a 7 ¢ ! ._ ‘
25 .. o .
) . N Q o
" . ‘ ’ . , = .’N. . Y \ | .‘,‘

.. Find the measure of {Q to the nearest degree. :

.~

- ~ ‘
c)
» . ‘ . €
. ‘ ‘ .
v
]
'y ) (4:;
9’ ( : Y
: . L) . i - . R
Find the measure of AF to the mearest degreé.? _.
. ‘ . .
d) In A ABC with right angle C, AB = 13" and BC = 5". Find the measure
'ofgﬁ\ to the neareg'tv degree. )
.

-
«




. - . * . .: - LY -0
.7 w- . PERFORMANCE OBJECTIVE XII-6 . - :
ot o State fr&m\ memory the values of .the following: - |. - .
: |  Usin 0° »  sin30° > ayp 90° . R
) h' 'i, ' | . B " " ( ) \Qé . - “ | "
- .Y cos 0 . . ~cos 0% « " cos 90°. . ' {
. o . ) \ & 5 f‘ DS
. - tan 0° ', tan 45°, . - tan 90° S
n <l BEN . '
.3 - ) — - : . - N
. . - ’ . .k B -
» . ' - . [N “ * o ' i ! % A ) "-. *
! a) S . . <) Comp\lete the following:
. ) . 1) cos 0° - ’
i 7. B cosvo* . . v2) tan 0° )
P / C. tan 0° 3) cos 60°
| D. All of the above .
. . |
- i : E. None of the above -
r/\ . a :..\‘ R o - \
'S ‘ "A‘IISW_EI:;‘ , .
* - o * ’ ) . ’ LI . .
. b) sin 30° < Ki o d) Complete the following:
Aq COS 600 - l) m 45Q =
LT B, tan 45° . 2) sin 90° = -
. ‘C. cos 90° 3) 'sin 30° =
’ ' p.. All of the akpove *. .
‘ 3 E. None of the above .
. e Answer. .
33 ) . . > ,
a . - * R
‘ . f
4 \ !
s i . '
L
o ~ ‘}ql
“ <
S - ’ XII-12 ‘. ’

"ERIC T

'
Aruitoxt provided by Eic:
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PERFORMANCE. .OBJECTIVE XII-7

<

’ &_

o P47 . l . ’
Demonstrate that the following
. . Y o . .

" ¢cos A tan A% -3in A

statements are true:

sin?a + cos?A = 1 d

-  J
sin. A ‘. sin A ‘
= tan A o = Ccos A
cos A 8 tan A" x
. * ‘ -
s |
* .
a) “'Show that cos A tan A = sin A -
. ’ " ¢ :
SR " sina_ ¢ L.
b) Show that ——= = tan A .
' _ cos A .
i
A sin A X
¢) Show that ——— = cos A .
. tan P:
- d) ~ Show i:hat sinzA-+_'coszA =1
»
A N . x
. -
*
h]
‘ . *
~ A .
) ,
. \

L]
Lo
e
.
. ;
i -~ »
¢
Y
..
.
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>y

[ 8
) & . )
P N l . - - .
 PENFORMANCE OBJECTIVE XII-8 . : -
: ‘ 7 ' : —_ <
Detexmine@the length of a_specified side bgaa right triangle.given the length
O | of another side and the measure of -one of the acute anmglps. =~ DR
. . o i - .&.
£ - - \ ] R \Q . .
+ . . . . '
* e NN " .
\-‘" ‘ L}
Find AC, " et ' )
b) B _ : ) ;
- - \
/ v
- . //"'
2 > .
Find, PR, = _ ‘o S
c) 2z X
- s /x o
7 23 m "
f“‘ \ “
e . S
700" : l
Find Y2, o y , :

d) 1In AAM Z}C = 90°, m &A= 27° and BC = 10.19". ‘Fir;c%" AC‘
. ! ,“/
' . XII-14 ;




>

b

R

. ) T
: PO
R v‘
, R A

. PERFORMANCE omt‘z‘nvs XTI-9

é

-

tangent ratios.-

A

v “'

Solve wq;d problems involving right triangles utilizing the sine, cosine, or

c)

- d)

]

L

4

w

B

Dr. Doobée, a ham radio operator, builds an antenna‘GO'feét tall

base of the antenna is the oable_anchored in the groupd?

.,

"for'his'radio.

+

He mounts a support cable between thé ground and

'the top of the antenna.

‘answers’ to the nearest tenth.)

1

1f tne support ca%le makeian angle of -

-70° wlbh the ground, how- long is the cable?

i
.

L]

How far' frem the

fFind

Frankiin-Benjamin is flying a kite at the end of a 300' long

string.

to the ground.
§

.

If the kite is. flylng at a height of 200', what angle

If the cable makes an angle of é5° with the ground,

3

how long is the cable?

The rope tow at Mrs.

horizontal.

i .
.

N

L

»

(Find answer .correct to the nearest tenth.)

Y

-

-

At the end of his act, the Great Mitch Donkowski, a circus

(te the nearest degree) does the strlng make w1th the éround?

'qightrope walker, walks down a cable from a plgtform 50 feet high
L Y . .

Gurr's Ski Lodge makes a 42° angle with the
If the rope tow is 3000 feet lopg, how many feet

' higher is the top of 'the.slope than the bottom of the rope tow?




‘C).

d)

-a)

)

")

d)-

a)

w

5

»
t

g
L2

w

0

1)

2)

-3).

sin

coSs

' tap

sin

cos

tan

sin

cos

" tan

sin
cos
tan
sin

cCOSs

tan

sine of an ang;e
cosine of an anglelé

tangent of an'angle =

A=

to
0

"
]

15°

79°

80°

UNIT XII -

3

E .

c

a

: ,

c -

E A

a «
2

]

.28
.96
.29

.. 96

.28

3.43

.2588

.1908

5.6733

)
L
VQ
b4
.
, .
4 / f
-

NUMERICAL TRIGONOMETRY

;\j..‘

J side: ogposite the anglg

hypotenuse

side’ aé;acent to the angle

hypotenuse

_* side opposite the angle

XI1I-16

side adgacent to the aﬁgle'




¥

i_gnsweié (continued)

3‘

b)

a),

'b)

c)

@)

a)

b)
c)
d)
a)
D)

c)

d)

w#

/ bl -

sin 64°

cos_§9°

tan 13°

+

sin 78° & .9781

“N.I"i' 'REL - NUMERICAL TRIGONOGMETRY ~~

.

A

Fa’

' §

 C¢Smé3°;= ,?205

" tan 41° = .869%

=. .8988

.M

=..0175

. %09

R 2

5 sin 42° = 3.3455

9

e

tan 39° = 7.2882

.

61°

=-64°.

= 34(’

=
P

>

il

meiQ:
myr-

m i.A,

. D

B
1

2}

3y

1)

2)

3).

cos

tan

COoSs

tan

3.5 cos 13°

“=‘ 180 .

62°

74°

37°

23°

0°
0o

60°
45°
90°

30°

3.4104
]

\

.
.
M [}
-
»
-
[\EE
4
-
L )
&
.
-

S

e

-
D
?-
x
=
*
L3
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- NUMERICAL ‘TRIGONOMETRY.

o

4
-

N

' , “ e oy } oy
Answers (continued) S =
1\ : . N ) b . a"‘ ‘ ,“
7. a) cosAtanA=—=o = £t
‘. e b . - :
[ " . * . -
e .2 &b L
. . . be .
[} — R
- " a :3 ~. PR . .
;_Ff)b - ! - ~ . € C ’ ‘
§o I =sinA . '
‘ . . a a .
.. sin.A = . . . .
. b) c . .
cos A —_— L . .
7 * - Y .
. . -~_‘-b_ . . ! sy :\ . 13
b c . N
SR A
' a ., b
=t -
. c c
K . . - \
) =—a— L _C_ ~
c b.
.' . il bc ] - ] ‘
. . . a )
. b
= tan A e . g
e a = ' —
) sin A _ g \
, “tan A —_—
+ ‘é ‘ . \
) ‘ ) b . \ :
. a ., a -
. H = e ) fhutel .
" ’ c - b L2
-2 o b
c = a . s :
. -
_ ab
2 - ac - N 1
12 b * ‘
c .
' = cos A
. ‘ )
/ , |
¥ ra
& b M .
. 3 \
: XII-18
1] 0
Q 30 7 )1
ERIC )

Aruntoxt provided by Eric
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UNIT XII - NUMERICAL JRIGONOMETRY

‘Answers (continued)

/

XI1I-19

‘ o2 2
_Aq‘d_) sin’ A+ cos A= (;) + (%)
. = 3? & E?
“ | etz -
. v a? + b2
. : = —
d AV
AR - AR
. P .
s+ . c2
. ‘ - ~c_2-.
. = 1
-1 : _ .
C AC
‘. y 3¢ = — s
}8' a) sfin 33 . 24 :
L] -
. 24+ sin 33 = AC
' 24 o .5446 = AC
S s13.0704' = AC
! ) ’ .\\é B } . IS
. _ PR '
\ : . Q = -
. b) ‘tan' 67 15 .
+19- ¢ tan 67° = PR
. 19 s 2.3559 = PR
44.7621 cm = PR
- | Y2
- ¢) cos 70° = 23 )
23 # cos 70° = Y2
. 3 é
' 23 o .3420 = ¥Z
#e s 7.866m = YZ g
o : 10.19
270 \= T2
‘\ d) tan 27 AC or .
A AC <« tan 27° = 10.19
: R : 10.19
AC = tan 27°
10.19
\ ¢ AT Tsoes
AC — 20"
. \-

-

, .
9
- .
)
o : 10.19
10.19, « tan ©3° =
.10.19 » 1.9626 =
19.998894 =




- _ -..." c)

N

. 3000 ¢

3000

~ ERIC*-" B
- .

- < e e ~

sin 25°
% sin 25°

x

“sin 42°
s&n 42°

+ L6691

2007.3"

AnsSwers , (continued) _'
e T T
* < 9] a) sin 70° = —
¢ ’ » —m x
-

UNIT XII

Y

NUMERICAL TRIGGNBMETRY

e

e;;‘rlm
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SUGGESTIONS T0 IHE TEACHER

D s SO c S,
' * ENRICHMENT

. UNIT XIII - PERIMETER, AREA, AND VOLUE

.t I R : BRIV

PURPOSE'_?- LT, Ly L
y R . o~ .‘ ‘

Students completing algébra in the 8th grade often miss additional infog,f’
mation about perimeter, area, and volume, Exposure to such material is
.very important for the students to have in order to progress in geometry.
Thlﬁ toit provides much of this background information.

OVERVIEW o _ o \, L « . _
R TS ‘4 . ) _ // .
Theﬁemphasis in thiS'uqit is placad on the students\\being intrcduced to

_ drea and volume formulas and to calculdting areas and(volumes by substitut-

ing into. ‘these foxrmulas. : The .derivation and’ proof of these f8rmulas is
1eft ﬁor §tudy in a course- en geometry. .« . - !

.

Instructionai Days: 8*10 .f.‘ . Co a - . . .
. Minimal Course Objectives: Numbers 1-3' T }
~ Average Course ObgectiveS\\ Numbers 1-6 . = . - '

-

‘Maximal Course Objectives ALL ‘ :
Cd \ . : . . ': < 4o
The formulas may he.used to review solving 1itera1 equations:

\ .
Example: ‘Solve  S4 = 272 f-gﬁthtfor h - A A
. ' - : : S ' . ”,\
VOCABULARY ‘ . - ‘
‘altftude ' oo -"-prxmg .
- area L ~.  + pyramid. '
base’ ' - :." ‘radius .
. circumference . o , “rectangle . '’ . .
‘ cone _ a © . . Tregular .~
cube ' - " ..+ . rhombus. i _ *
cylindér d 1 . " slamf height e v : -
depth ) ' " sphexe .
- diameter - square. . . .
face : surface area
height . : o traezoid
*lateral area T ~ triangle .
length . - vertex . .
‘ \ ‘ .
parallelogram svolume
perimeter _ width - B . )
pi v v
' . Polygon 4 | o
- } \ ¢ '
.l
)
Ll

Nl

.



“]/ . t ' ".‘
X, . “‘ - ‘(5 w - . "

”,.. 3 . . . ‘ ) /- L . A‘ . . ‘ ‘i' . - . _‘

CTaER : o ENRICHMENT ‘ B
“f4o .. UNIT XIII - PERIMETER, AREA, AND VOLDME 7, )
. As \ N ’ . . -
- oLl SRS . :

. PERFORMANCE OBJECTIVES - . | | L | |
? s , : o ¥ ) e . - . ‘ . - H
v 1. Compute the perimeter of a given polygoh. (1) " _ ‘ v ‘ :.

,2.‘.Cempute the cirqumferehice of a gircle. (II) : .
. i'». 3. _Compute the area of each of the following: triangle, square, .\‘ ‘ '

‘.»V:k
rectangle, parallelogram, trapezoid, and circle, .(if) Lo .
_ ‘ .

4. Compute the lateral area Jf each of the follcw;ng rectanqular‘erism; |
cylinder, con . {I1) ‘ ' L '

4. - -~ -~ a

. ‘v"“fS. Compute the surface area of the followiny: rectangular prism, cylinder, ‘o
- ~ sphere, cone. (II) ‘ Ve : ' o o

6. Campute‘the volu® of each of the following: rectangular prlsm,
IR . triangular prlsm,.cyllnder, sphere, rectangular pyramid, cone. (II)

« - 7. Compute'the_area of a geometrical figure composed of %riangles, sguares,
- ‘rectangles, parallelqgrams, trapezeids, and/cr circles. (I1I) _

8. ‘Compute the. volume of a geometrical solid composed of rectangular prisms,

rectangular pyramids; cones, cylinders, spheres, & /or triangular -
., ~ “prisms. (II1) . : , .% ' A E
| s - -
s ) - . . - ) ‘ o . ) . .
.Minimal - ’éverage ) "' ' Mexlma '
Co e . . \ . . o
L -3 . ' #1 - 6 . AT
. ‘ N - 0 : ‘ ¥ . .
§ . . . \ , ‘ R . %» .
('N ‘ .
_ {
2 ' '
"y ’ *




. . . ’ ~
. UNIT XIIT ~ PERIMETER, 'AREA, AND VOLUME ' :
'CROSS\REFERENCES | | Y, | - \ ' -\. -
: (“ o . 4 .
f ‘ TEXTS (BY AUTHOR) - D ,
, ¥ , \
d — - . \ -—yy, .
' Dolciani] Payne ! Dgnhglﬁ Jacobs - .Jaeahsl . ‘Jchpoa ‘4 _
et Cetar|cetal | BT b RN Nieare ) o8y |
jobjective | (1976) | - 11977) JRaxt I -'77} “¢599) " (1976) (1877)
-1 ¢ ) ' T .- ,67j "
1 12-13 |+ 2 v mi- 14-16 . -
5 a ! " ¢ 180‘181‘ ‘
+? " n y L o } - . 5 " -4 : l
2 12-13 .9 402-403 14-16 ° BECTE --
o - : S - 4 R
- 2.6.9 - 14-16 g 71 - . | 222,217, s
3 13-14 v A 1 13,218,307}:
4 ——- —-x - R -t- -—-
\ ' .
a ! v ; T_J
/& S —_— fe-- .- - SRl
- A ~ -—y
- ., : }: .
_ 6 14 8 -—-- ¢ dem .-- 14,222 - v
% ., N 222 1
7 15 NETTEE R 1 ~- RS o
1 }T : ‘.‘ ‘ ;::
8 —— - -_-! - :'_ - o - - -
& 3
/
'\””> *
- "
f *
- ‘
. - AV
AP o~
. XIII-4
A ' ‘ e



( . | | f‘.~ ‘. . ‘«‘.: w) '
\ PR e : .
-y
: . ' .
£ . . . o4 ¢ ¢ «
LY |
. PERFORMANGE OBJECTIVE XIII-1 . . = . . .
- Campute the perimeter of a given, polygon. ) . ,
. . - ‘ : ‘ - o N
- . : _ -
. ¢ t A ' . & . - 'n‘ “
Compute the perimeter of each of the follqwingi - .. o . D
o] ‘ L e . v t . ’4¥ H . ‘ o \
. a) ) . b) 5m ' . '
. . c . o s | .
. o - 5 o '3m
Ve . ' cni : )
N 51 ‘ ‘ - h : 3, " .
S ¥ 10m Y .
o — { »
7 ¢m ' .
-
Answer :
] - '
1.7/va. '
Rggular .
llexagon ' .
Py K "
Answer ‘ \ .
£ \ ’
D R J b [ )
¢
“ XITI-5
{ 3! (? ! ¢



e - S -
»

PERFORMANCE OBJECTIVE XITI-2 . o ‘
i \/ . . : . ) R ‘

‘ .| cCompute the .circumference of a circle. | . . ..

- N . LN e N s
* o . -~
. . Lot i . - - -

r 5 - i - o ' . “ Y

- . s . ,
. \ - . _ - . . . . R
4 : ' : 7 1 ‘ J - » ¥ o
. . - . N - . L. .
B

o , Compute the circumference for each .of the fa;iafai:pg: D

22

' -a) Usen=2—_’2- : - ' b) Use 1 =

Answer: ' ( : Answer
¢ - ) , .

c) Usell = 3.14

_.'7' ‘.'

Answer

/ . ‘ : | 3 |
e \ 7 el
/ ' ‘
. 3?4
, : .  XIII-6 | e

i




i Al . 'i .
* ¥ & - 1t » .
‘ L)
. b . ~
\ ‘ -
PERFORMANCE OBJECTIVE XIII-3 , ‘
- . ‘ . c o . ‘ . <
. * ( B ) ‘ P ,
‘ Compute the area of each, of the following: triangle, square, rectangle,’
4 parallelogram, trapezoid, vircle. . ) :
. ‘| : ‘ . ' )
o o ! -
- Compute the area of each of the following: / Square
; ' b) [ -
b
\Q .
‘ (P
1.7 m
Answer -
ot
8’ .
. ; d) “
L) - V3
Answer ) . .
L] i : N - A N .
e) 4 m o f) Use T =_3.14
. ' '
. ’ .
< g 40 vd. \ : " o
P M U
Answer Answer ~
~ ——— L,..

XI11-7 315 - IR




>

PERFORMANCE OBJECTIVE XIII~4 .

Kol

Compute the lateral area of each of the following: rectangular prism,
, cylinder, come. -

. 3
Compute the lateral area for each of the following:
—_ .

’ T I A |
| .
. - A ' i

§
N D
! . i .
fi_ _ _ -‘?‘ ' B B
- . - - / ‘ ‘is’
. o 3.9 cm -
' 1.7 cm r D
b r &-——/“‘/-
Answer Answer
. c) Use Il = 3.14 d) tf////ﬁ e
o | '
. i . ) . l"
: i .54
i
‘ i -
':""'"“.-“ — w—- d{ b —— J
5 Q ] - <\ l
2 -
é , -~ _—g;&
Mt e e el
33 x
: 4
Answer Answer
' L
) A
‘31 ¢
XIII-8
. /




PERFORMANCE OBJECTIVE XIII-5

Call

Compute the surface area of the following: rectangular prism, cylinder,
sphere, cone. : -

éompute the surface area for each of the following:. -

. 22
a) — il b) Use Il = £
: i
¢ * -~
N : /
i 38 mm g
7 {
] _":
{
S— - - - N\
/1/ : ‘
M
53 mm | >
Answer . . GS\ | ' Answer
22
Use T = == ‘
c) . 5 .
2
i
21!
&
. 1 .
. ¥
Answer ‘ I Answer o
& *
. y
v ¥
L .
XI1I-9




' PERFORMANCE OBJECTIVE XIII-6 . \

‘Compute thefvolume of each of the following: rectangular prism,
cylinder, sphere, rectangular pyramid, cone. ) '

N HH‘(T

a) | i
c) ‘ L . a)
\ k\ | r = 35'
22
n=3.14 m=3
Answer . « . Answer '
* .
e) £)
.
-~ f/
\ —_— r = 3 in.
h M= 3.14
| N
Answer \- s Answer
| o~
_ : XII1I-10 .
Q | ’ . 3 1 8 ) .
EMC X ! ) e ‘ - X »



. i

PERFORMANCE OBJECTIVE,XIII-7 | } : R

]

Compute ‘the area of a geometrical figure composed of triangles, squares,
t*ectangles parallelograms trapezoids and/or circles._

Y.

Compute the area for each of the following:

a) . s | | ) x;?eﬁ’=3.14_‘
7 m '
- * "20 mm
T -
L
: 5 25 m o
14 n | . . 80 mm
cemy | . .
. " : ' ‘
| ‘ v -
8 m -
W . Apswer ' . Answer
. — Va
. d) use T = 3.14
A
1 \ ~
74 11 yd
4 yd,
L) ¢ ,
»
[}
v
Answer : DN . Answer ;
- T XIu-u .
Q p R ‘ ! ‘ 3-19
ERIC ' ’ ‘ ‘



PERFORMANCE OBJECTIVE XIII-8

,Compuie the volume of a geometrical solid composed of rectangular prisms, '*;
rectangular pyramids, cones, cylinders, spheres, and/or triangular prisms. ‘

-

Compute thd volume of the following:
a) Use I = 5 , - b)
4
: 56 cm'
|
35 S PE o [
-_— T e~ 7
e o } ¥ (\ ' 7 o -
T Answer L Answer ¢
a) !
-
\
- - - -
| L /ST T T
i 7
i » ) / ) 30
15' i i _ _ o / N j S'\
- = — - 77 10 . . ’
, e
- - . 20° : — -
\ ‘ 60' 40

Answer - Answer




PR PP
. e 3 d A ) . PR . . - o - PR M Y
. . . . . o - . .
. \ . . ceny . ‘. T . *
W . . - . . CE .

UNIT XIII - PERIMETER, AREA, AND VOLME o

P ‘\ N ) . .
| \\_\ | . | P J
Answers o | ' . 6. a) 90 cu. in.
| b). 25 m°
. l. a) 20 am

| - ¢) 2154.04 em® o
o b) 30m . . 7 o

S . : d) 179,666.66 cu, ft.

1 ¢) 10.2 yd. | - DR

—

N & 39 e) 74.6 m3

2. a)y 22" o« | | S

- 1/ - | 7. a). 133 m? | P
. | b) 275 b e . o
: e . “b) 3314 mm2
C e m : :

‘f) 65;94 cu. in.

- o " ¢) 44 gq. yd.
a) 157 cm | o YR

d) 20.41 sqg. ft.

,3.‘ a) 14 em?

\B{\ 2 | ‘ 8. a) 25,872 cm]
2.89m - - L
N S ~ b) 9520 m3

c) 28% sq. ft.

d)[ 176% sq. in.

o S : d) 21,000 cu. ft.<
e) 30m ‘ ‘ o ‘ '

) 1256‘3?) va. = - L

4. a) 35.84 cm?

c) 36,069% cu. ft.
‘ L

b) 3516.8 sq. ft
c)  2411.52 mm?

d) 63 sq. in. ’

5. a) 8214 mm?

b) 5104 sg. in.

c) 5544 sq. ft.

d) 32.1536 cm’ L

' . . ’ ' N
i
LA

XIII-13 -




ENRICHMENT

UNIT XIV - RATIO, PROPORTION, AND PERCENT ~ , - 7 .
LN ) . ] . - . / '

. -PURPOSE

.~ This unit 1s intended to provide a review of percent ‘and to give students
practice in solving practical consumer related problems, The information
is especially important to 8th grade’ algebra students who would oxdinmarily
receive additional instructtcn in these tcpics in the regular 8th grade-
curriculum. : .

OVERVIEW o

'~Proportions and'their relation to percent are the key to this unit. Dis-
- count, commission, and tax problems may be discussed by adapting the

percent _ percentage
100 ‘ base
-ditional method of convering the percent to a decimal and multiplying.
The interest formula and its applications to simple and ccmpcund %nterest
~ are.also discussed LA , .

.

proportiop \to these kinds of‘problems or by the tra-

SUGGESTIONS\EO THE TEACHER'

Instructional Days: 7-9 » P
Minimal Courge Objectives: Numbers 1-8

" Average Course Objectives: ALL

" Maximal Course Objectives: ALL
Administration of a pretest before beginning this unit could be .important.
It may be desired. to integrate this unit with Unit IX-on Rational Algebraic

Expressions. : -

VOCABULARY .

base ' . | percent

‘commission '  percentage - .

-compound interest principal

* decimal numeral proportion _

discount ratio ‘

extremes ' simple interest . o
" interest ' term — ¥

- means '

XIV-1 o




» ENRICHMENT <

B UNIT XIV - RATIO, PROPORTION, AND PERCENT

»

' PERFORMANCE OBJECTIVES - ST N -

&
Y

1. * Write a propor:ion which-repieéents,the relatdnship between quantities in .
. . “ . o . . o ( - .

Z.} v a given word p:oblem; (III)" , _ N

L2, Solve word PFOb}éﬁs using hrgﬁortions. v(fII)' .
-3, Writg;é givenlperéent as a ratio. (II).
4. Write a given pércent as_a decimalihkﬁeral.' (11
. N ‘ ,
- 5, fFind the percentage of a‘given‘nﬁmbér usingfthe-p;ogg;tioﬁﬁ”

a f

percent _ percentage

100 " base ., (I L L R |
#L 6. Find the base,using the proportion: 22%%%357: Eﬁiﬁgggésg .oy -
7. Find the percent,u inglthe pfoportiané pe_rce'nt.= percentage (ili)
o\ - 100 base .
8. Compute simple interest, (II) : . _'_ e 'f’
. . . \ ' “ . N | - .
9, Compute .compound interest.  (II) . - . X
. L LeE ' ‘ -
10.. - Solve word problems thag involVggégééounts. (I1D) . .
; g ) ) N 3 : “ X
711, solve word problems that involve commissions. (I11) - ‘
# 12, = Solve word probléms that iﬁyolve taxes. (I11)
.13. Solve word problems that in?olve percent mixtures. (IIIf'
Minimal ; Average Maximal-
#1-8 « < Al 411
. )
¢ < ]
e
v
-, \,
. xz@g}‘?!




| UNIT XIV - RATIO, PROPORTION, AND PERCENT )
CROSS REFERENCES \ .
. "\ TERTS (BY AUTHOR) .° =  °
: « [DolcianijDolciani | Foster {Jacobs | Keedy | Payne | So of al
o o ‘et al et al et al et al et al | Banks (1977)
|ObJectivel, (1976) | (1978) (979)[ao74) faao7e) | (1977)) (977) |V |
1 1228-229 ) "225-228{ 276-2781]158-161 |363-368 |158-160 [36% 366 481-484
‘ ' —‘.L— . ' ) ‘ .
N "2 [231 225-228f. 278 . |162 -+ |363-369{158-162 {367-368 | 0. sgs
3. |28 | 375 Ceee J163-164 -- L --- T 1293-294
: : - ; . . ,‘ ___—# -~ . o
fe 4 228 375 e f163-164 | --- e L -e- .
R - . . n " . . . o ;_.
5 {229 . 375-377| 276-277 | 165-166 | --- e T -
- . ARe— 'y 1
e l229 | 375377 ;- f165-166 | - - .- .-
7 {229 375-377 \J;,Zc’ 165-166 | --- . | --- —
htm— - - . - .
8 |236-755| 377-378}282-283.{ --- --- --- === 1103-105
| - ‘
[ . .
10 { --- | 2377-378] o= [167-168) --- | --- .- .
: | 170-171
- > S — O
11 | --- 377-378] -en  }- --- .- --- _— .-
‘12 ~-- 377-378| - o - S e
13 234-235) 378 279-282 | --- |266-268] --- - o
J | 32




- UNIT XIV - RATIO; PROPORTION, AND PER
‘ R ¥

CROSS REFERENCES .

-

LY

-

i TEXTS (BY AUTHOR) .

CENT

Johnson

: im - im Jaccbs
Objective | P{EE‘_‘?_ 197 pﬁng';vn ' (Pazt 1) (ngtab
- . A ~ 7 ju97e) (1977)
1 - - 144-147 |78-82
2 - - | 66-147 f78-82
2 ‘ " -
— — 1
3 74-76 178-18 |- 148-151 |83-87
4 74-76 178-180 . | 148-151 {85,86,88 |
. é .« ' *
5 --- 181-183 152-159 §89-95 |
6 .- 181-183 | -152-159 |89-95
7 - (, 181-183 | 152-159 |89-95
8 .- .- 160-163 |218-219
10 --- . © 164-168 -
\ -
11 ;js\g --- --- ---
12 - ‘- --- “--
13 --- 185-186 " 196-199 | ---
i . !
XIV-5 -

= v



PERFORMANCE OBJECTIVE XIV-1

,’ F
e's - v -

3.

Write & proportion which represents the relationship between quantities

: v . ¢ S
in a given word problem. .

~—. Answer

c)

d)

v - . Y

a)

™~

‘Henry and Louise drove 510 miles one day of ;heié'vacacion. They estimated

H

this was dome in 8-% hours. At' the same average rate, how long will it*fake o

-

3 .

| them to drive an additional 72Q miles?

P I

-

an 18 acrgwfield yield under similar conditions?

Answer

. XIV-6 J-?b’

t

When buying grcce;fés, Rose_béughtlﬁ iineé:fOt 3§¢. #alph needed 10 iimes
to maﬁ? pﬁnch. sﬂow much wqﬁld'they cost? " _' - ' ‘
A@swer( |
A crepe mix calls for 1'% cupsAof milk for 2 cups of mix. Hog ﬁuch milk will
4 be needed for 3 cups of mix? - '. | ' ‘,'_f
Answer . ( | , | f_ . \\\\' W
S N . |
A five acre field yields 93 bushels Qf peanuts. About how many bushels wopld‘



. PERFORMANCE OBJECTIVE XIV-2 | \ -

-

" Solve word problems usrﬁg propoertions.
' , . ) 1

-

a)

b)

c)

- the rear wheels turn?

-

The straight line distance hetgeen Richmond and Baltimore is 140 miles. How

far apart should they be placed onAa,map'on'which-%y represents 45 miles?

Answe » ‘ ' o
nswer RN “-

Mary Ella, the pharmacist, had placed an order with the warehouse for 81 dsl
tablets which ‘cost $11.34. How much will it cost the phdrmacy when she fills
Wes'. order for 13 tablets?

Answer

oA
e

~

The differential gear in an automobile turns twice for every 7 turns of the -

-

rear wheelé, 1f ‘the differential gear turns 358 times, how many times do .

Answver

. .
5 .

In Mr, Smith's math classes, 13 students out of 35 fail, If Mr, Smith has 145

students this year, how many will fail (ta the nearest student)?

Answer




- PERFORMANCE OBJECTIVE XIV-3

4 . O
Write a given percent as a ratio. - _ '
i _ ] A . ’ N

a) 33%Z is a little éare than )
R - T | N

o A.‘- -g . . - - .
B. —g— | S |

3 - . . , ’ . ) ' , o~
€. Tg | | |
D. None of the above -
» . ! : § )
Answer R
% ' )

b) Write a\fraction for eaehuperCent. - ':
A, 50% = ) : ,
A y ;
B.A 665 Z om .

2. :
C._ .163' z = ] R ' >~
. <) Which of the féllowing percents 1is represented by the frabtion-%?
. 1. ' . :
A, 125 /A
1
B. g yA .
C. 80%
- D. None of the above

Answer

d). 150% equals ..

3 ;
AQ 20 .
2 . ‘
B. 3
.3
(.!l 2 \
D. None of the above
- )

Answer

- X1v-8

-t



-
5

’ | '
PERFORMANCE OBJECTIVE XIV-4

\ 3

rd

Write a given percent as a decimal numeral.

o _ = J
a)  55% is a little less_than:A N
B. " -6 a‘
) c. .5 . ;
! D. All of ‘the above
¥ Answer -
_ . - p
E b) Write a decimal- for each percent.
) T oo
Y-
A. 66 7% = . oo
‘ 3 -
B. 25% = !
1.
C. .83 7%=
3.
\ ) “
' 1. '
c) ) % equals .
. l_‘. ’1' .
' Ao 00‘—’ ' -
e 2 -
B. %5 ' ,
T c. .005 g
g D, None of the above \\\g& A N
. Answer = . .
d)  Which'one of the following equals '250%7
) A, 2.5
B. .25 ° )
R N 7
D.  All of the above
N Answer ’



-

PERFORMANCE OBJECTIVE XIV~5 - -

- -

percent _ percentage
- 100 hase

Find the percentage of a given number’using the proportion: -

a) 52% of 72 is what number?

, Answer

b)  What is 45% ‘of 1357

-

Answer «

c) 70%Z of 800 equals .
A-‘- 56 ' | . : g
s - _ :
B. 560

€. 5600
D. None of the above

Answer / ) ©

d) T175% of 80 4s ___ .

| A L4 - | o .
B. .14 "

C. IAO | .

D. | None:of the above

+  Answer ~.~ ) .,

XIV-10

331)



PERFORMANCE OBJECTIVE XIV-6

-
-

| F.inc'i' the base using the proportion: g@i‘_ggn“t -

R ' -
.

ercentage
. basﬁ

-

a) 38% of wh® number is 95 ?

*

Answer .

b)Y 96 is 24% of what number?

" Answer

'c) . 76 is 80% of what nu’mf:er?

A. 8.3
B. . 95, A' ‘ \
c. 950
e,,'« D. Noné of the abol,& | . .
Answer ™
VA

d) 120% of what number is 5.47

N .al. »
A 4.5 : /
B, 45Q . ‘
C. 4500
D. None of the above
Answer S .
) , ' ) "
. .
. \ ”~
I
‘.. J
™ - -
-
" T OXTV-11
§
1)




PERFORMANCE OBJECTIVE ‘XIV-7

&

. . percent _ percentagg
Find the percent, using the propofiipn. 160 ~base &

"

»

a) 37 is what percent of 2227

. - _ -
, £ : Answer
. ‘ .
~b) What percent of 112 is 707 .
. _ . S~
. Answer
¢) 7.2 is what percent of 80? A_
A 9% L -
B. . 90% |
D. None of the above

Answer

" d) 160 is what percent of 167 . 4

. - . F
A, 1%
’ B. 10%
e C. 100% : )
D.  1000% . ‘

. &

_ Answer
f X1v-12
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PERFORMANCE OBJECTIVE XfV-S h

v !

&

' Compﬁte simple interest.

aj

\b)

.

c)

John deposits $700.in a bank which pays simple interest'aﬁ a rate of 5% ﬁer‘

year. Hag much interest will John receive after- 9 mqnths?

s

Answer : Oy

O

-
z b .

What is-the simple interest on $1700 after 1 year 8 months at a rate of 6%
. " b : .

per year? > o~

Answet. . . | .

In order to make a‘ddwn_payment on an apartment building,,Beérl borrowed

> ™

$10,000 from the Credit Union. It charges interest at a rate of 12%Z, per

~

'year, _How much simple interest will she be charged if she pays the money

back after 1 month?

Answer

P . . . . . m

. ~~ Y
Don Kowski borrows $500 from his good friend Kay for 8 months and agreeg to

pay her simple interest at an 8% rate. How much interest will Don owe?

~

Answer

,“ il
v x$923%§.~



| ‘\P.ERFORMANCE OBJECTIVE XIV-9

Compute compound interest.

o
AV

» o Co |

' a)  Chuck deposited $300 in a savings account at the Price National Bank. If he

L reca&ves'interest at‘a rate of.sz per ye;r comppuhdgd quarterly, how much .
will be in Chuck'é account after 9 months?

Answer

~

b) Compute the total interest paid on a shvings account of $10;000 after 1 year

1 if interest is paiq at a rate of 6% per year compounded quarterly.

Y
e | PN
. Answer _

e,

c) When David wag 16, his grandfather gave him $3000.. He depasited it in the MR
.National Bank. 1If the interest rate was ‘5% per year’ compounded semianndaily,

how much was in his account on . his 18th birthday?

Answer

-

d) Find the total interest paid on a $500 éavings'account after 3 years at 5%

.

per year K compounded semiannually.

Answer

\. & '« | . | ‘ .
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PERFORMANCE OBJECTIVE XIV-10

i

‘ : : - v
‘Solve word problems that involve discounts.

-

Y
a) Mafy bought a mink coat én sale for 45% off. 1If the coat usually‘cost ‘}

. 1$3500, what' did Mary pay for the coat?

.Answer

“~ | ' .
b) At their going-out-of-business sale, Schmitt's Sporting Goods Store offered
discounts of 30-70%. If Ruth bought a pair of skis at¥63% off and they
normally cost $150, how much did she pay for the skis?

Answer : ' '

-

c) In August one year all bathing suits at the Angel's Rest stare‘werevsold at
) . . Lot - .

hl

75% of their marked price. What was the rate of discéunt? What was the -
amount ‘of discount on a Madame Elaine bathing suit marked $32?7

Answer

N}
-

d) At Weikel's TV shop, a Webber TV regularly priced $&95.is on sale for 20% off.
e : ‘ . .
. The same ﬁaﬁel at Toby's TV Tent has an original price of $455 but now is
discounted. 10%. Which television would be the better buy?'

Answer - T




-
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~_ PERFORMANCE OBJECTIVE XIV-11

Solve word problemg that involve commissions;

3
\

- - t

a) Wes sold sheoes To pay hisvwéy‘through school. He was paid a salary.plus a

bonus comnission of 5% of his sales over $200 each week. "How much &as his’

bonus in a\%ggfduringwhichhe sold $570 worth of shoesf B ' o

Answer

‘b) Ms. Rosas received a commission of 20% for obtaining a rare antigue for

Mr. Webb. If the antique cost $523, how much did Ms. Rosas réceive for her

] A .
. . \

[ commission? ‘ o o g
— . 1' . * . . \\ .
_ . . . ‘
Answer = j e
; - s
»

c) One summer, Helen drove a Bad Joke Ice Cream truck. She was to re@eive a

2% commission on all sales over $350 each week. The last week of the summef,

she had a ‘total sales of $1126.32. What was her commission for the week?

R

Answer

S

- d) Mr. Balet is an agent for the supefétar basketballxplayer Mitch Donkowski.

For negotiating a $§1,200,000 six yeag.no~cut contract with the Bullets,

<

Mr. Balet was given a 15% commission. How much did he receive?

Answer




. PERFORMANCE OBJEGTIVE XIV-12 -~ ., T

Solve word problems that.involve taxes.

L]

’

a)

" social security. 6.13% of her total weekly earnings were thhheld 0

b)

AR - - - R
R . .'?ﬁif
N - . - .b-“ ~ ‘s )
» . ) . st - 5 .a

At.her summer job, Susan earned $183.05 in a week,” From- this various amounts

of poney were withheld to cover her federal income tax, state income tax, and (

T x% &\‘3“54‘%"’:;%

her social security payment. How much mcney was WIthheld for Social &é

e

(Round to nearest cent.)
T A . ' -

Answer N o L o, e

. . '
.- . a e

In 1973 Martha earned $17,500.. When éﬁe éomputed‘her federal income tax,f

she read in the tax table that people who e€arned- over $16 QOO but not over

-§18,000 hadnto pay 84,330 plus 42/ of the amount they made over $16 000

oe).

\

i w
How mucﬁj

Answer _

The state tax table in Maryland for the year 1978 requires that the\amount
: . ' . . .

»

of tax to be pald is $90 plus 5% of all taxable income-over $§b0 . If Ralph's

taxable income was $11,854, how much state tax did he pay?

)

Answer

d) \ Henry bought a Sphnpanic television for $495 and a ‘stand for $39,95, He liyes

-~

\

\
|
|

A\

e

in Maryland which has a 5/ sales tax. What was the total amount pa1d7

Answer

,

- . . ¢ N

* . ‘0 ". -
e 3 | |
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PERFORMANCE OBJECTIVE XIV-13 o o - | \\

Solve word problems that involve percent mixtures.

-~
e

- C
-t

a) A chemist® has a solution that is 35% acid. She wishes to increase .the amount

+ of acid to 75X by. adding 90% acid. 'If she starts with 900 ml of the I5% '
-:_solution,‘how'ﬁuch of the '90% acid must‘ﬁe added to have the'desired'resﬁlt?.

x
t

 Answer ‘ '

, /
b) Winter birdseed contains 60% sunflower seeds and summer birdsged contains only

257 sunflower seeds. How much of each would you use ;é make 28 kg of birdseed
contiﬁning 50% sunflower seeds? - . : e

" Answer

-

¢) How many grams of ?JGSZ solution of sodium hyd;okige must be mixed with 160
‘grams of a 30% solution of sodium hydroxide to make a 55% solufion of sodium

hydroxide? * . | ;;?ﬁ';

Answer

t

.
d) In creating his monster, Dr. Frankenstein kept the brain in a 6% salt solution.

. He sent his incompetent assistant Igor to the pharmacist to buy 500 ml of this |,

solution. Igor bought‘200 ml of 4% solution and 300 ml of 7% solution by

mistake. How much of the 4% solution must he mix with the 300 ml of 7%:solution

' \®
to form a 6% solution? - -,
Answer : oo S ‘ ,
k)
A J
4
-




s
Answe »

o

. b)‘

c)

&

b)

c)

d)

3

W
e
o

|

[+ ]
mlr—a

1
2
2
3
1
.6

a)

b)

. oy

d)

a).;

b)

c)

d)

a)

b)

.c)

d)

2

b)

c)

d)

"a)

b)
c)

d)

~

A. ..663 |

c;« .833

250 .

400

16,

62

B[4 Wil

$26.25
$170
$100 ’

$26.67
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'UNIT XIV - RATIO, PROPORTION, AND PERCENT

1]

-~ -Answers (continued)

9.

10.

~of

i1.

«12.

1 ,34

a)

b)

c)

d)

a)

b)
)

d)

a)

b)

c)

4y

'$613.68~—— - S

$11.22

- -

$311, 39 ‘o

$3311. 44 o
$79.§5,\¥' N -

$1925 l

' $52.50

$24

weike;ﬂs TV ($495 reg/$396 sale) is better buy,
’ '.‘G

$18.50
$105
$15.53

$180,000

4960 oo
$432.70

e

$561.70 | .

2400 ml of 90% acid
2d'kg of 60% seed and 8 kg of 25% seed
400 g of 65% sodium hydroxide

150 ml of 4% solution

CXIV-20

e




ENRICHMENT
UNIT XV -~ FLOWCHARTS .

- PURPOSE

AComputers are becoming more and . more a part of our everyday life. Many of
today's algebra students will be working with computers tomorrow. To begin
preparing them to understand computers, this unit has been included. The
ability to draw a flowchart for the step-hy-step solution of a problén is
.a valuable aide to programming

OVERVIEW

The four basic flowcharting symbols are introduced: Start/Stop, Input/Output,
Operation, and Decision. (The symbols used in this unit are those used in
Coan's Basic BASIC and Golden's Computer Programming in the BASIC Language.
These books are commonly used in teaching programming in the county.)
Instruction follows in order of increasing complexity from inserting the
steps of a given algorithm intc its flowchart tc writing an algorithm and
drqying its flowchart. ) o

SUQEE?TIONS TO THE TEACHER

Instructional Days: 7-9 | s
Minimal Course Objectives: None
-+ Average Course Objectiveé: 1-3 /
Maximal Course Objectives: ALL v
VOCABULARY | ‘ ‘ o .
algorithm
decision bgx
flowchart .
input/output box - : -

loop ]
operation ’



ENRICHMENT

UNIT XV - FLOWCHARTS
PERFORMANCE OBJECTIVES

1. Identify'the four basic fiowchart symbols: Start/Stop, Inpuﬁ/Output,_
Operation, and Decision. (I)

2. Compiete a blank flowchart when given the necessary instructions out
. of sequence. (II)

» 3. Determine the output for a given input by following a given flowchart. (III) .
. y P _ -
4. Draw the flowchart for a given sequence of instructions. .(III)

5. .Construct a flowchart which specifids the procedure for accomplishing a »

given task. (II1) | , ‘ . _ -
Minimal » SRS Average ' :  - - Maximal
None R Bl -3 . a1l

XV-3 .. ’




| 'UNIT XV - FLOWCHARTS
CROSS -REFERENdRS . , | o o '

TEXTS (BY AUTHOR)

7

; D,olcian;‘w;‘-';ﬁ .Dolciani| Foster | Jacobs. Sobel Pravers
s &t al- S et al | et al’ | ~ Banks | etal
Objective | (1g97g) - (1978) 1979) (1974) (1977) | (1977)
- o ) ' . . ) ‘ . ‘ t e r
5 1 . Lla-2 J \-2& 543 - { 100-101 ¢  ___
2 ‘- —- & mea .
‘ S
i 3 388 - 3-6 22 -
‘3’ b - N —
f - 1 - —— A em-
A : N
-,. - 5 le PR . -:‘)f - oy ~ 148
f 8 ) ﬂ \ -
o ‘ ; ?
'tﬁ' »
. ) o S ] . ’ ' -
[} ) - ) «~
3 : ‘ [ '
f : . : &
[ - N ‘ ) i .
¢ ) o
. o
o " $
€ N . &
~ ¢
Y
[ v /,l N
, (
* ‘ l ’
» : ‘
A \ . ; . f‘f\‘ .
-
XvV-4
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PERFORMANGE OBJECTIVE XV-1 .
. . . \

Identify the four basic flowchart Symbolst(Start/Stop,'Input/Output,

Operation, and Decision). '

’
', : .

<

w ” 2

a)‘_in'each%box‘writp the name of the symbol. b) Match each symbol with its name.
o ‘ ‘ v

o . | . A :
: (‘ ) s ) . o . . 1. i
. . - - . : ‘\r
i . — '
2. . Y \

‘\ i
L St
3.
. . 3. ,(:j | .:)
4. . < |
. ¥ 4Q / . '
o e —_— 0
' & . + . .
- " . : N ©
. A Decision
5 6. B. Input/Output
' : | . . C. Operation
D. Start/Stop
A
2 ‘ ~
. - o . .
— * . . N ) \?44 ,
. ' XV-5




. \ , "/[ -
 PERFORMANCE OBJECTIVE XV-1 (continued) o
¢) Draw the symbol for each one of d) Which of the following is not a
- '  the followihg: o _ o flowchart syn‘gol?' | | v
N , 1. start/stop - - T -®
2. Qperaticn_: _ _ ‘ A
Ny . . -
L 3. Input/Output A
e b, Decision’
. -
’ | B.
% 7 -« )
CI'
+ ¢ Y - \ "‘
a ' ~
D.
» ‘ - ®
Answer
. - ‘ ¢ b

-
IF

-

XV-6




o

a

L

SOty

.

sequénce.

9

~
- 5
Y ..
4
‘P‘ERFORMANCE CBJECTIVE Xv-2
b - / N
; — 7 \.

- ‘ -
'Complete a blank figrchart when. given the necessary ipstructioms out of
P - . R

a) - In the appropriate box, place the number corresponding to each inst

Making a Phone Call

Pick up receiver,

2. Say "Hellol"

3. Does someone.answey?: ...

4$\ Dial the number.
.Hang up. ~

6. Do you kncw‘the number?

-

'7,'.Ri?d the numbef'in_the.aﬁrectory.

Ar'ygf
8. Start. s
9. Stop.,
LN
ra
3 -
3y <

-

'\

TNy
AN

fhction* o

A

A

No
——_—*_._ _——

8

R )

foe sy
h



'y

" M “5 y
o PERFORMANCE OBJECTIVE XV-2 = (continued) .. .« '

.
.

b) In the appﬁopriéte'box, p%ace the number corresponding to each instruction.

-

'Selectingja'TV-Progrﬁm - | “ | ‘.JJ' | vsz'
T l.'.-Do you want to see this show?’ | - .. |
i 2. Do you_know;whét show ;dg,want to see? - _".\ . -
3- ' Start. T | | .
‘ 4. ‘Stop. ’ . ' I
,- , | 5. . Change tovnext chanﬁél. _ e . - . 
6. Turn on TV, s " | ‘ ] ' ( ‘ ) L |
| 7. | Turn to cérrect qhannel. o | o - ; f ' .
" 8. ,Look at-prégram. o -
/ 9. Settie, back, relax, énd enjoy show. 3 | T R
| ‘ b
S - { ‘ N
" : :
b
, o ) . . .
h - ' -
* " ~ = ‘ | -
P |

o



s

¢) In the appropriate box, plaéé?bhéi

number corresponding to each inmstructionm. -

o <i% _:> o How To ‘Tell if a Number is Divisible by 6.
. , R . , o -
- SERTL S S : .
1. Number is not divisible by ®.
- *‘ - a
2.0 Add digits,
3. Number is divisible by 6. -
. 4" Start.
) ' P o . .’_*‘u_f;tf"“"—
N 2. Stop.. ) ' il T,
6. Does number end in O, 2, 4, 6, or 8?
. © ’ - . -
’ : 7. 1s sum divisible by 37
5 '
‘ I} f ¢ .
| s
* v '
« 9 ' ’
!‘ *
a( . e
. - S ) ¢
. -TL N l)
ij ) , , )
( - ' 3 ¢ .
» %
\ \ B -
\(—‘» Xv-9




s

A

g

PERFORMANCE OBJECTIVE XV-2

*

(continued)

- S

.

d) In the appropriaté box, place the number corresponding ‘to each imstructiom.

How To ﬁuy afSoftdrink from.a Machine
1. De you ﬁave enough money? .

2; Push button;‘ |
"3? Pu%h-coin retﬁrn.\\

4. ,Get enough money?'

5. Will machine give change?

6.  Read price.’
7. Start.
| 8. Pick up can.
-NO )
. N 3 . 9‘ . §top.
YES — ] A 10. Pick'up money:ffom slot.
‘ s . Get c ange.
‘ : “gg : et correct chang
. 12. Deposit money.
YE b * -, 4 N Y - “
s . . v ? ?;; = fJ‘ . 13. ‘Approach~macﬁine;
A gl L 14.  Did drink come out? |
A 15. ° Drink ft.
nY - N s ~ . -
- |
o \,a: L
3y Al
o P .

AN
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PERFORMANCE OBJECTIVE XV-3

' Determine the. output for a given input by following a given flowchart.

t : t e ‘
| ) | -~ g ) - | . . . T k‘\ -
(\. - ' . . . ) +
a) Given the following flo_wcha_rt and Input, find the Output. .

.
-

' o ‘ Start, j) : : L a ' o

‘ 1 Input ,Ou:ﬁut il

i ;  x — 1 "-f_’P - o 3.0 .11

by 3. f
-
o N
Add 1. !
. . N
ST, .
~ - N
C ‘ v, e " )st
v
e .
£
) [y
. .
(=X
~ t
I3 -
- l .
' -8 '.} :f vi‘
R S
- N .v{:: . L
,
-

- Xv-11

FRIC A 5T) B
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XV-S {conti-nued)
\ ‘\ ' . St

PERFORMANCE OBJECTIVE

+ . b) Given the following.‘flowcha::t and Input, find the Output. n

'r.\ .
s S |

( a Start, ) o ' Inpyt QLLL,?LL_

N LY
2. ) 1-1
| ; v
Y N B
3n C 24 -
‘ -
R
.
i
¢ . s
~”
\.
o
A
\
"I
“
- .
2
(\ '
. -
] 1
5 ! [
. .
. . A
N R . r
! } :‘.
v . .
.
: .
Y
1]
N
I )
Lol &
»
Y
1
W )
.
L]
] . ﬁ‘.
. - \
. .
e )
.
»
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PERFORMANCE ‘OBJECTIVE XV-3 ' (continued)

c)

o <i~ Start, i:)

2

Given the following flowchart and Input, find

N

-
‘ -
1]
. Input,
*
A
— %
. Nﬁmbe: - Divide
less than by 2,
10 7, .
—
divisible . -
\\ by 31 ..
) *
. ES .
/Olitput. \/
[7 I ;
i
Y -~
( Stop )
=
&
il - '?5
XV-13

o

the Output.

—

Innuit )

63

-
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'PERFORMANCE OBJECTIVE XV-3  (continued) | . -
| d) .Given the following £low chart and Input, find the Qutput.
; ~\ . | .l Input _.OLEE%.:.
(start . - B ) . . R
] " ) d 1. \ 1 ‘ “
N A T A 26 /
- Multiply ' o | T ‘
X * 9
.l by 3. ] 3 | , 8t
- v -
. ‘Subtract 1. ‘ ’
\\ 1. \ ' !
. ‘:‘F :, N
f“ ~ - ‘
less than ' \\’

é
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PERFORMANCE OBJECTIVE XV-4

4 Draw a flowchart for a given sequence of instructions.

!

-

‘

’l

Start,
B . Read jinpput.

Multiply the ngmbe;s;,

!

- Yes~-Continue .

No--Add 1 to product

~ Print output.

7v" ;Stop}

" ' &

Is the product divisible by 22

b) Construct a flowchart for the following set of ifistru

How To Multiply Integers

Start. .

Read Inpdt.
y .
o

Yes - Continue

MultiplyJabéQlutéhvaiuesf’ S

«

'Did the.origfﬁai numbers have the same sign?

No -~ Put "-" gign .in front of answer.

Print Output,

»

/ Stop. N

354

XV-15

a) Construct a flowéhart for. the following setcof insgructions:

P

ctions:

-

e



_ PERFORMANCE OBJECTIVE Xv-4 (continued)

.

c) Construct a flowchart for. the foliowing set of instructions:

How To Find the Perimeter of a Polygon

. “Stértl : B | ‘ : - | ‘f
Are all sides the same length? ‘ 3
Yes = Count the number of sidgs ) N
“. one side

Multiply the nﬁm}er of sides by the length

R to Print
A ' -
No - Continue o
. . s
Add the lengths of all sides. S .

Print. Output. - I s
Stop. ' ' ) : v

-

4

\ _ N
d) Construct a flowchart for the following set of imstructioms:

How To Determine,Whethér a Number Is:Divisibie by 9
4 Start.

! Réad Input,

'Add digits of n;mber,‘
i p
Is the sum divisible b§ 97 :
Yes - Continue |
No - Numbervis not divisible by 9
Go to Print
Number is divisible by 9.

Print Output.

Stop.

‘ XV-16
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PERFORMANCE OBJECTIVE XV-5 k
Construct a flowchart which. specg.fles the procedure for accomplishing
a given task. k | , _
53— — S — o
Construct an appropr'iate‘ flowchart for each of the following tasks: o PN o
a) Getting''a date b) . Adding a positive and negative integer
. N °'
* X - e “(th—f” -
c) Buying a pair of slacks - d) Finding the perimeter of 3 rectangle
! ¢
f S
» & . o ‘C‘
. "
- ' /
: © -;
. Y 7 : S
- « Sy :g:r-
U » v
t yd : .
. | -
xi ' -

® . Xv-17



, Answers

1, a)

2

r
-
b)
~
)n
c)
o
‘: .
P
.
[+
N
- Pl

-

D
.
3, .

Start
.. Input
,*kaecisiae
Output

Stop‘

OpérationQ

UNIT XV - FLOWCHARTS

o ?.‘_a)<:j ~’f§ .;;)A

.\J\
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. I © . UNFA'XV - FLOWCHARTS
Answerss (econtinued) . ‘ '

. .| 2

- b) ‘ _ -
2o

9 -

A

[
3B N
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- Answers (continued):

2. ¢) '
-t

UNIT XV - FLOWCHARTS

‘”(g)

13




Answers (continued)

3. .a) 1. 70

UNIT XV - FLOWCHARTS

4, b) (i Start, :)

Read
input

‘ Multlply
the
‘absolute

values.

'/ Print
/ output.

Put "-" sign
in front of |
- product.,

=

-

Add 1 to
product ,

2. 32
3. 26
b)) 1. 10
2. 20,
‘A
3. 30
c) 1. 9
2 6 )
3. 6 ’
d) 1. 1
2 6
3.
4, a) Start j)
f
Read
input .
Multlply
the
numbers.
th
produc
\\&1v15;ble
by\}ﬁ
Print
output,
o >
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Count the

number of
sides.

Y

Add lengths,
of all
sides.

Multiply
number of
sides by length
of one side,
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Answers (continued)

"4, c¢) Alternate Solution

-

(i Start. 4:)

Add the

all sidga.

lengths of

‘?FYES

' Count the
1 number of*
sides.

Y

Multiply the
number of
sides by the
length of 1.
© side

5. Answers will vary.
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UNIT XV - FLOWCHARTS

(i:Start

Read
input.
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Number is

vy by 9.

.not divisible

9,

Number is 1
divisible b

Print
output.

/’—\\

Stop
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